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General 

All manipulations were conducted with a standard Schlenk tube under a nitrogen 

atmosphere. Unless otherwise noted, materials obtained from commercial suppliers 

were used without further purification. Anhydrous decalin, cyclohexane, EtOAc, THF, 

CH3CN, and CH2Cl2 were purchased from J&K Chemical or Energy Chemical and 

used as received. These solvents were dried and degassed by commercial suppliers. 

Flash column chromatography was carried out on silica gel (200-300 mesh). Thin 

layer chromatography (TLC) was performed using silica gel 60 F254 plates. 

1H NMR spectra were recorded on a Bruker AV-300 or AV-400 spectrometer at room 

temperature. Chemical shifts (in ppm) were referenced to tetramethylsilane (δ = 0 

ppm) in CDCl3 as an internal standard. 13C NMR spectra were obtained by the same 

NMR spectrometer and were calibrated with CDCl3 (δ = 77.00 ppm). 19F NMR 

spectra were obtained by the same NMR spectrometer and using CFCl3 as external 

standard. Data for 1H NMR are reported as follows: chemical shifts (δ ppm), 

multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet or 

unresolved, br s = broad singlet), coupling constant (Hz) and integration. Data for 13C 

NMR are reported in terms of chemical shift and multiplicity where appropriate. Mass 

spectra (MS) were performed on an Aglient 5977A. High-Resolution Mass 

Spectrometry (HRMS) were performed on an Aglient 6545 Q-TOF. The yields were 

determined on a METTLER TOLEDO ME 104 balance (accuracy: 0.1 mg). 
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Optimization of reaction conditions 

Table S1. Evaluation of liganda,b 

 

aReaction conditions: 1 (0.5 mmol), 2 (0.2 mmol), (Me3Si)3SiH (0.3 mmol), Mn2(CO)10 (10 mol%), 

and ligand (20 mol%) in CH2Cl2 (2.0 mL) were irradiated with 6 W blue LEDs at room 

temperature under N2 for 12 h. bIsolated yields. 
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Table S2. Evaluation of H-atom donora 

 

aReaction conditions: 1 (0.5 mmol), 2 (0.2 mmol), H-atom donor (0.3 mmol), Mn2(CO)10 (10 

mol%), and L1 (20 mol%) in CH2Cl2 (2.0 mL) were irradiated with 6 W blue LEDs at room 

temperature under N2 for 12 h. bIsolated yields. 
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Table S3. Evaluation of solventa 

 

aReaction conditions: 1 (0.5 mmol), 2 (0.2 mmol), (Me3Si)3SiH (0.3 mmol), Mn2(CO)10 (10 mol%), 

and L1 (20 mol%) in solvent (2.0 mL) were irradiated with 6 W blue LEDs at room temperature 

under N2 for 12 h. bIsolated yields. 
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Table S4. Evaluation of different reaction parametersa 

 

aReaction conditions: 1, 2 (0.2 mmol), (Me3Si)3SiH, Mn2(CO)10, and L1 in CH2Cl2 (2.0 mL) were 

irradiated with 6 W blue LEDs at room temperature under N2 for 12 h. bIsolated yields. cThe 

reaction was conducted under the irradiation of 6 W 390 nm LED source. 
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Table S5. Control experimentsa 

 

aReaction conditions: 1 (0.3 mmol), 2 (0.2 mmol), (Me3Si)3SiH (0.3 mmol), Mn2(CO)10 (10 mol%), 

and L1 (20 mol%) in CH2Cl2 (2.0 mL) were irradiated with 6 W blue LEDs at room temperature 

under N2 for 12 h. bIsolated yields. cThe reaction was conducted in the dark. dThe reaction was 

conducted under air. 
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General procedure for hydrosulfonylation of alkenes (GP): 

Alkene (0.2 mmol, 1.0 equiv), sulfonyl chloride (0.3 mmol, 1.5 equiv), (Me3Si)3SiH 

(0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (0.04 mmol, 0.2 equiv), 

and Mn2(CO)10 (0.02 mmol, 0.1 equiv) were placed in a dry 10 mL Schlenk tube 

under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 mL) was added with a 

syringe. The reaction mixture was stirred and irradiated by using 6 W blue LEDs at 

room temperature for 12 h. After completion of the reaction, the solvent was removed 

under reduced pressure and the residue was purified by flash column chromatography 

on silica gel to afford the product. 

 

Reaction setup (4x6 W blue LEDs)
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Physical data of the compounds 

1-(Hexylsulfonyl)-4-methylbenzene (3)[1] 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.5 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 3 as pale yellow oil (34.7 mg, 72%). 

1H NMR (400 MHz, CDCl3) δ 7.74-7.67 (m, 2H), 7.32-7.24 (m, 2H), 3.00-2.96 (m, 

2H), 2.37 (s, 3H), 1.65-1.57 (m, 2H), 1.30-1.23 (m, 2H), 1.21-1.14 (m, 4H), 0.77 (t, J 

= 6.9 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 144.4, 136.2, 129.8, 128.0, 56.3, 31.1, 

27.8, 22.6, 22.2, 21.5, 13.8. MS (ESI) m/z 241.2 [M+H]+. 

1-((2-Cyclohexylethyl)sulfonyl)-4-methylbenzene (4)[2] 

 

According to GP with vinylcyclohexane (28 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.9 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 4 as white solid (43.4 mg, 81%). 1H 

NMR (400 MHz, CDCl3) δ 7.81-7.74 (m, 2H), 7.38-7.32 (m, 2H), 3.09-3.05 (m, 2H), 

2.45 (s, 3H), 1.69-1.57 (m, 7H), 1.32-1.07 (m, 4H), 0.90-0.81 (m, 2H); 13C NMR (75 

MHz, CDCl3) δ 144.5, 136.2, 129.8, 128.0, 54.4, 36.6, 32.8, 29.7, 26.2, 26.0, 21.6. 

MS (ESI) m/z 267.1 [M+H]+. 
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1-((3-cyclopentylpropyl)sulfonyl)-4-methylbenzene (5) 

 

According to GP with allylcyclopentane (28 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.4 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.6 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 5 as pale yellow oil (37.3 mg, 70%). 

1H NMR (400 MHz, CDCl3) δ 7.81-7.75 (m, 2H), 7.39-7.33 (m, 2H), 3.08-3.04 (m, 

2H), 2.45 (s, 3H), 1.75-1.67 (m, 5H), 1.59-1.45 (m, 4H), 1.37-1.32 (m, 2H), 1.07-0.96 

(m, 2H); 13C NMR (75 MHz, CDCl3) δ 144.5, 136.2, 129.8, 128.0, 56.6, 39.6, 34.6, 

32.4, 25.0, 21.9, 21.6. HRMS (ESI) calculated for C15H22NaO2S [M+Na]+ m/z 

289.1233, found 289.1231. 

1-Methyl-4-((3-phenylpropyl)sulfonyl)benzene (6)[3] 

 

According to GP with allylbenzene (27 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 6 as yellow oil (39.0 mg, 71%). 1H 

NMR (300 MHz, CDCl3) δ 7.80-7.71 (m, 2H), 7.38-7.31 (m, 2H), 7.35-7.17 (m, 3H), 

7.13-7.06 (m, 2H), 3.08-3.03 (m, 2H), 2.69 (t, J = 7.5 Hz, 2H), 2.44 (s, 3H), 2.08-1.98 

(m, 2H); 13C NMR (75 MHz, CDCl3) δ 144.6, 139.9, 136.1, 129.8, 128.5, 128.3, 

128.0, 126.3, 55.5, 34.0, 24.2, 21.6. MS (ESI) m/z 275.1 [M+H]+. 
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1-Methyl-4-((4-phenoxybutyl)sulfonyl)benzene (7) 

 

According to GP with (but-3-en-1-yloxy)benzene (35.6 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.9 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 7 as pale yellow oil (34.6 mg, 52%). 

1H NMR (300 MHz, CDCl3) δ 7.81-7.73 (m, 2H), 7.38-7.31 (m, 2H), 7.29-7.23 (m, 

2H), 6.94-6.89 (m, 1H), 6.88-6.81 (m, 2H), 3.90 (t, J = 6.3 Hz, 2H), 3.09-3.04 (m, 

2H), 2.43 (s, 3H), 1.77-1.71 (m, 4H), 1.44-1.41 (m, 4H); 13C NMR (75 MHz, CDCl3) 

δ 158.8, 144.5, 136.0, 129.8, 129.3, 127.9, 120.4, 114.3, 67.2, 56.1, 28.8, 27.9, 25.5, 

22.6, 21.5. HRMS (ESI) calculated for C19H24NaO3S [M+Na]+ m/z 355.1338, found 

355.1362. 

1-((3,3-Diethoxypropyl)sulfonyl)-4-methylbenzene (8) 

 

According to GP with 3,3-diethoxyprop-1-ene (31 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 8 as pale yellow oil (34.0 mg, 60%). 

1H NMR (300 MHz, CDCl3) δ 7.83-7.74 (m, 2H), 7.41-7.30 (m, 2H), 4.54 (t, J = 5.3 

Hz, 1H), 3.65-3.55 (m, 2H), 3.50-3.39 (m, 2H), 3.20-3.15 (m, 2H), 2.45 (s, 3H), 

2.03-1.96 (m, 2H), 1.16 (t, J = 7.1 Hz, 6H); 13C NMR (75 MHz, CDCl3) δ 144.5, 

135.8, 129.7, 127.8, 100.5, 61.8, 51.6, 27.1, 21.4, 15.0. HRMS (ESI) calculated for 

C14H22NaO4S [M+Na]+ m/z 309.1131, found 309.1131. 
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Methyl 6-tosylhexanoate (9) 

 

According to GP with methyl hex-5-enoate (28 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.5 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.5 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 9 as yellow oil (45.7 mg, 80%). 1H 

NMR (300 MHz, CDCl3) δ 7.81-7.74 (m, 2H), 7.41-7.33 (m, 2H), 3.65 (s, 3H), 

3.09-3.04 (m, 2H), 2.46 (s, 3H), 2.28 (t, J = 7.3 Hz, 2H), 1.77-1.65 (m, 2H), 1.62-1.55 

(m, 2H), 1.45-1.34 (m, 2H); 13C NMR (75 MHz, CDCl3) δ 173.6, 144.6, 136.0, 129.8, 

128.0, 56.0, 51.5, 33.4, 27.6, 24.2, 22.4, 21.5. HRMS (ESI) calculated for 

C14H20NaO4S [M+Na]+ m/z 307.0975, found 307.0971. 

4-Tosylbutanenitrile (10)[4] 

 

According to GP with but-3-enenitrile (16 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (115.2 mg, 0.6 mmol, 3.0 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (17.0 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The reaction was 

conducted for 24 h. The crude reaction mixture was purified by flash silica gel 

column chromatography (petroleum ether/EtOAc = 20:1) to afford the desired product 

10 as yellow oil (17.9 mg, 40%). 1H NMR (400 MHz, CDCl3) δ 7.81-7.75 (m, 2H), 

7.42-7.36 (m, 2H), 3.21 (t, J = 7.4 Hz, 2H), 2.57 (t, J = 7.1 Hz, 2H), 2.46 (s, 3H), 

2.14-2.07 (m, 2H); 13C NMR (75 MHz, CDCl3) δ 145.1, 135.2, 129.9, 127.7, 118.1, 

54.0, 21.4, 18.9, 15.8. MS (ESI) m/z 224.3 [M+H]+. 
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Methyl (3-tosylpropyl) carbonate (11) 

 

According to GP with allyl methyl carbonate (23 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (114.9 mg, 0.6 mmol, 3.0 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (17.1 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The reaction was 

conducted for 24 h. The crude reaction mixture was purified by flash silica gel 

column chromatography (petroleum ether/EtOAc = 10:1) to afford the desired product 

11 as white solid (28.4 mg, 50%). 1H NMR (300 MHz, CDCl3) δ 7.82-7.75 (m, 2H), 

7.41-7.34 (m, 2H), 4.20 (t, J = 6.1 Hz, 2H), 3.77 (s, 3H), 3.21-3.15 (m, 2H), 2.46 (s, 

3H), 2.15-2.05 (m, 2H); 13C NMR (75 MHz, CDCl3) δ 155.3, 144.9, 135.7, 130.0, 

128.0, 65.6, 54.9, 52.9, 22.5, 21.6. HRMS (ESI) calculated for C12H16NaO5S 

[M+Na]+ m/z 295.0611, found 295.0609. 

2-(Pent-4-en-1-yloxy)isoindoline-1,3-dione (12) 

 

According to GP with 2-(pent-4-en-1-yloxy)isoindoline-1,3-dione (46.9 mg, 0.2 

mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (115.7 mg, 0.6 mmol, 3.0 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The 

reaction was conducted for 24 h. The crude reaction mixture was purified by flash 

silica gel column chromatography (petroleum ether/EtOAc = 10:1) to afford the 

desired product 12 as white solid (60.6 mg, 80%). 1H NMR (300 MHz, CDCl3) δ 

7.84-7.74 (m, 6H), 7.36 (d, J = 8.0 Hz, 2H), 4.16 (t, J = 6.1 Hz, 2H), 3.15-3.10 (m, 

2H), 2.44 (s, 3H), 1.85-1.72 (m, 4H), 1.67-1.57 (m, 2H); 13C NMR (100 MHz, CDCl3) 

δ 163.5, 144.5, 136.0, 134.5, 129.8, 128.8, 128.0, 123.4, 77.8, 56.0, 27.5, 24.4, 22.4, 

21.5. HRMS (ESI) calculated for C20H21NNaO5S [M+Na]+ m/z 410.1033, found 

410.1034. 
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5-Tosylpentan-1-ol (13) 

 

According to GP with pent-4-en-1-ol (21 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 13 as white solid (27.4 mg, 57%). 

1H NMR (400 MHz, CDCl3) δ 7.81-7.73 (m, 2H), 7.36 (d, J = 8.1 Hz, 2H), 3.57 (t, J 

= 6.2 Hz, 2H), 3.09-3.05 (m, 2H), 2.45 (s, 3H), 2.18 (brs, 1H), 1.76-1.68 (m, 2H), 

1.55-1.49 (m, 2H), 1.47-1.39 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 144.6, 136.0, 

129.8, 128.0, 62.1, 56.2, 31.9, 24.5, 22.4, 21.6. HRMS (ESI) calculated for 

C12H18NaO3S [M+Na]+ m/z 265.0869, found 265.0864. 

6-Tosylhexan-2-one (14) 

 

According to GP with hex-5-en-2-one (23 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (115.1 mg, 0.6 mmol, 3.0 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The reaction was 

conducted for 24 h. The crude reaction mixture was purified by flash silica gel 

column chromatography (petroleum ether/EtOAc = 20:1) to afford the desired product 

14 as pale yellow oil (35.6 mg, 70%). 1H NMR (400 MHz, CDCl3) δ 7.82-7.72 (m, 

2H), 7.36 (d, J = 8.0 Hz, 2H), 3.10-3.06 (m, 2H), 2.48-2.40 (m, 2H), 2.45 (s, 3H), 2.11 

(s, 3H), 1.73-1.60 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 207.5, 144.5, 135.9, 129.7, 

127.8, 55.8, 42.5, 29.7, 22.1, 22.0, 21.4. HRMS (ESI) calculated for C13H18NaO3S 

[M+H]+ m/z 277.0869, found 277.0864. 
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4-Methyl-N-(3-tosylpropyl)benzenesulfonamide (15) 

 

According to GP with N-allyl-4-methylbenzenesulfonamide (42.9 mg, 0.2 mmol, 1.0 

equiv), 4-methylbenzenesulfonyl chloride (57.9 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 15 as white solid (46.3 mg, 62%). 

1H NMR (400 MHz, CDCl3) δ 7.79-7.73 (m, 2H), 7.72-7.67 (m, 2H), 7.36 (d, J = 8.0 

Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 4.85 (t, J = 6.5 Hz, 1H), 3.16-3.12 (m, 2H), 

3.10-3.05 (m, 2H), 2.46 (s, 3H), 2.43 (s, 3H), 1.99-1.92 (m, 2H); 13C NMR (100 MHz, 

CDCl3) δ 145.0, 143.6, 136.6, 135.9, 130.0, 129.8, 128.0, 127.0, 53.2, 41.4, 23.1, 21.6, 

21.5. HRMS (ESI) calculated for C17H22NO4S2 [M+H]+ m/z 368.0985, found 

368.0980. 

4-Tosylbutyl 4-methylbenzenesulfonate (16) 

 

According to GP with but-3-en-1-yl 4-methylbenzenesulfonate (45.7 mg, 0.2 mmol, 

1.0 equiv), 4-methylbenzenesulfonyl chloride (57.4 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 16 as white solid (57.2 mg, 75%). 

1H NMR (300 MHz, CDCl3) δ 7.81-7.75 (m, 2H), 7.74-7.70 (m, 2H), 7.41-7.36 (m, 

2H), 7.35-7.31 (m, 2H), 4.00 (t, J = 7.4 Hz, 2H), 3.06-3.00 (m, 2H), 2.46 (s, 6H), 

1.78-1.74 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 145.0, 144.8, 135.9, 132.7, 130.0, 

129.9, 128.0, 127.8, 69.3, 55.3, 27.4, 21.62, 31.61, 19.2. HRMS (ESI) calculated for 

C18H26NO5S2 [M+NH4]
+ m/z 400.1247, found 400.1238. 
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4-Tosylbutyl furan-2-carboxylate (17) 

 

According to GP with but-3-en-1-yl furan-2-carboxylate (33.5 mg, 0.2 mmol, 1.0 

equiv), 4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.3 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 17 as white solid (44.6 mg, 70%). 

1H NMR (300 MHz, CDCl3) δ 7.84-7.73 (m, 2H), 7.61-7.55 (m, 1H), 7.35 (d, J = 7.8 

Hz, 2H), 7.14 (d, J = 3.2 Hz, 1H), 6.58-6.45 (m, 1H), 4.35-4.20 (m, 2H), 3.15 (t, J = 

6.9 Hz, 2H), 2.45 (s, 3H), 1.95-1.76 (m, 4H); 13C NMR (75 MHz, CDCl3) δ 158.3, 

146.3, 144.6, 144.2, 135.7, 129.8, 127.9, 117.9, 111.7, 63.6, 55.5, 27.1, 21.5, 19.5. 

HRMS (ESI) calculated for C16H18NaO5S [M+Na]+ m/z 345.0767, found 345.0765. 

1-Methyl-4-((2-(phenylsulfonyl)ethyl)sulfonyl)benzene (18) 

 

According to GP with (vinylsulfonyl)benzene (33.9 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (115.4 mg, 0.6 mmol, 3.0 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The reaction was 

conducted for 24 h. The crude reaction mixture was purified by flash silica gel 

column chromatography (petroleum ether/EtOAc = 10:1) to afford the desired product 

18 as white solid (43.4 mg, 67%). 1H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 7.6 Hz, 

2H), 7.74 (d, J = 8.2 Hz, 2H), 7.69 (d, J = 7.4 Hz, 1H), 7.61-7.57 (m, 2H), 7.37 (d, J = 

8.0 Hz, 2H), 3.43 (s, 4H), 2.46 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 145.7, 138.0, 

134.9, 134.4, 130.2, 129.6, 128.0, 127.98, 49.54, 49.50, 21.6. HRMS (ESI) calculated 

for C15H16NaO4S2 [M+Na]+ m/z 347.0382, found 347.0383. 
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Benzyl 3-tosylpropanoate (19) 

 

According to GP with benzyl acrylate (30 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 19 as white solid (63.1 mg, 94%). 

1H NMR (400 MHz, CDCl3) δ 7.81-7.73 (m, 2H), 7.38-7.30 (m, 7H), 5.06 (s, 2H), 

3.42 (t, J = 7.8 Hz, 2H), 2.77 (t, J = 7.6 Hz, 2H), 2.43 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 169.8, 145.0, 135.4, 135.1, 129.9, 128.5, 128.4, 128.3, 128.1, 67.0, 51.4, 

27.9, 21.5. HRMS (ESI) calculated for C17H18NaO4S [M+Na]+ m/z 341.0818, found 

341.0812. 

1,3-Diphenyl-3-tosylpropan-1-one (20)[5] 

 

According to GP with (E)-chalcone (41.9 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (7.9 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 20 as white solid (58.3 mg, 80%). 

1H NMR (400 MHz, CDCl3) δ 7.97-7.90 (m, 2H), 7.59-7.56 (m, 1H), 7.48-7.41 (m, 

4H), 7.26-7.16 (m, 7H), 4.91 (dd, J = 9.7, 3.5 Hz, 1H), 4.11 (dd, J = 17.8, 3.5 Hz, 1H), 

3.93 (dd, J = 17.8, 9.7 Hz, 1H), 2.39 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 194.9, 

144.7, 136.2, 134.0, 133.6, 132.6, 129.8, 129.4, 129.0, 128.7, 128.4, 128.1, 66.5, 37.0, 

21.6. MS (ESI) m/z 365.2 [M+H]+. 
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Trimethyl(2-tosylethyl)silane (21) 

 

According to GP with trimethyl(vinyl)silane (29 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 21 as pale yellow oil (51.0 mg, 

97%). 1H NMR (400 MHz, CDCl3) δ 8.02-7.88 (m, 2H), 7.58-7.48 (m, 2H), 3.15-3.11 

(m, 2H), 2.61 (s, 3H), 1.09-1.04 (m, 2H), 0.15 (s, 9H); 13C NMR (100 MHz, CDCl3) 

δ 144.4, 135.7, 129.8, 128.2, 52.7, 21.6, 9.1, -2.1. HRMS (ESI) calculated for 

C21H24NO2SSi [M+NH4]
+ m/z 274.1292, found 274.1288. 

Phenyl(2-tosylethyl)sulfane (22) 

 

According to GP with phenyl(vinyl)sulfane (26 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 22 as white solid (49.5 mg, 85%). 

1H NMR (400 MHz, CDCl3) δ 7.80-7.71 (m, 2H), 7.40-7.33 (m, 2H), 7.30-7.21 (m, 

5H), 3.31-3.26 (m, 2H), 3.17-3.13 (m, 2H), 2.46 (s, 3H); 13C NMR (100 MHz, CDCl3) 

δ 145.1, 135.6, 133.5, 130.2, 130.0, 129.3, 128.1, 127.2, 55.8, 26.4, 21.6. HRMS (ESI) 

calculated for C15H16NaO2S2 [M+Na]+ m/z 315.0484, found 315.0481. 
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1-Methoxy-4-(2-tosylethyl)benzene (23) 

 

According to GP with 1-methoxy-4-vinylbenzene (27 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.7 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 23 as white solid (41.3 mg, 71%). 

1H NMR (300 MHz, CDCl3) δ 7.85-7.77 (m, 2H), 7.40-7.33 (m, 2H), 7.07-6.99 (m, 

2H), 6.83-6.76 (m, 2H), 3.76 (s, 3H), 3.33-3.28 (m, 2H), 3.00-2.94 (m, 2H), 2.46 (s, 

3H); 13C NMR (75 MHz, CDCl3) δ 158.4, 144.7, 136.0, 129.9, 129.4, 129.2, 128.1, 

114.1, 57.8, 55.2, 27.9, 21.6. MS (ESI) m/z 291.2 [M+H]+. 

1,3,5-Trimethyl-2-(2-tosylethyl)benzene (24) 

 

According to GP with 1,3,5-trimethyl-2-vinylbenzene (32 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.9 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 24 as white solid (47.8 mg, 79%). 

1H NMR (300 MHz, CDCl3) δ 7.91-7.80 (m, 2H), 7.45-7.33 (m, 2H), 6.79 (s, 2H), 

3.15-3.06 (m, 2H), 3.03-2.94 (m, 2H), 2.47 (s, 3H), 2.21 (s, 3H), 2.13 (s, 6H); 13C 

NMR (75 MHz, CDCl3) δ 144.7, 136.3, 136.0, 135.8, 131.0, 129.9, 129.1, 128.1, 54.7, 

22.5, 21.6, 20.7, 19.3. HRMS (ESI) calculated for C18H22NaO2S [M+Na]+ m/z 

325.1233, found 325.1230. 
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1-(Cyclopentylsulfonyl)-4-methylbenzene (25)[6] 

 

According to GP with cyclopentene (18 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.3 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 25 as colourless oil (35.8 mg, 80%). 

1H NMR (400 MHz, CDCl3) δ 7.82-7.74 (m, 2H), 7.38-7.31 (m, 2H), 3.51-3.43 (m, 

1H), 2.45 (s, 3H), 2.10-2.01 (m, 2H), 1.91-1.85 (m, 2H), 1.82-1.71 (m, 2H), 1.64-1.54 

(m, 2H); 13C NMR (75 MHz, CDCl3) δ 144.3, 136.0, 129.7, 128.4, 64.2, 27.2, 25.8, 

21.6. MS (ESI) m/z 225.2 [M+H]+. 

1-(Cyclohexylsulfonyl)-4-methylbenzene (26)[7] 

 

According to GP with cyclohexene (20 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 26 as pale yellow oil (22.0 mg, 

46%). 1H NMR (400 MHz, CDCl3) δ 7.78-7.70 (m, 2H), 7.38-7.32 (m, 2H), 2.91-2.84 

(m, 1H), 2.45 (s, 3H), 2.07-2.05 (m, 2H), 1.87-1.83 (m, 2H), 1.70-1.65 (m, 1H), 

1.44-1.34 (m, 2H), 1.29-1.07 (m, 3H); 13C NMR (100 MHz, CDCl3) δ 144.4, 134.2, 

129.6, 129.0, 63.5, 25.5, 25.1, 25.0, 21.6. MS (ESI) m/z 239.1 [M+H]+. 

2-Tosyl-1,2,3,4-tetrahydronaphthalene (27) 
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According to GP with 1,2-dihydronaphthalene (26 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.9 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.3 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 27 as white solid (31.9 mg, 55%). 

1H NMR (300 MHz, CDCl3) δ 7.85-7.77 (m, 2H), 7.42-7.34 (m, 2H), 7.12-7.02 (m, 

4H), 3.36-3.26 (m, 1H), 3.09-2.89 (m, 3H), 2.86-2.75 (m, 1H), 2.46 (s, 3H), 2.41-2.33 

(m, 1H), 1.87-1.72 (m, 1H); 13C NMR (75 MHz, CDCl3) δ 144.8, 134.7, 133.8, 132.8, 

129.8, 129.00, 128.98, 128.6, 126.3, 126.1, 60.5, 28.7, 28.2, 22.6, 21.6. HRMS (ESI) 

calculated for C17H18NaO2S [M+H]+ m/z 309.0920, found 309.0917. 

2-Tosyl-2,3-dihydro-1H-indene (28) 

 

According to GP with 1H-indene (23 μL, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 28 as white solid (29.2 mg, 54%). 

1H NMR (300 MHz, CDCl3) δ 7.84-7.76 (m, 2H), 7.37-7.29 (m, 2H), 7.17-7.09 (m, 

4H), 4.05-3.94 (m, 1H), 3.49-3.41 (m, 2H), 3.20-3.12 (m, 2H), 2.42 (s, 3H); 13C 

NMR (75 MHz, CDCl3) δ 144.6, 139.4, 134.9, 129.7, 128.3, 126.9, 124.1, 63.2, 33.5, 

21.4. HRMS (ESI) calculated for C16H20NO2S [M+HH4]
+ m/z 290.1209, found 

290.1205. 

(Hexylsulfonyl)benzene (29)[8] 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), benzenesulfonyl 

chloride (38 μL, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 
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1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified 

by flash silica gel column chromatography (petroleum ether/EtOAc = 30:1) to afford 

the desired product 29 as pale yellow oil (34.1 mg, 75%). 1H NMR (300 MHz, CDCl3) 

δ 7.97-7.87 (m, 2H), 7.69-7.64 (m, 1H), 7.60-7.55 (m, 2H), 3.11-3.06 (m, 2H), 

1.76-1.65 (m, 2H), 1.40-1.34 (m, 2H), 1.31-1.22 (m, 4H), 0.85 (t, J = 6.8 Hz, 3H); 13C 

NMR (75 MHz, CDCl3) δ 139.1, 133.6, 129.2, 128.0, 56.2, 31.1, 27.9, 22.5, 22.2, 

13.9. MS (ESI) m/z 227.0 [M+H]+. 

1-(Hexylsulfonyl)-4-methoxybenzene (30) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

4-methoxybenzenesulfonyl chloride (62.5 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 30 as pale yellow oil (37.3 mg, 

73%). 1H NMR (300 MHz, CDCl3) δ 7.87-7.78 (m, 2H), 7.06-6.98 (m, 2H), 3.89 (s, 

3H), 3.08-3.03 (m, 2H), 1.74-1.63 (m, 2H), 1.39-1.23 (m, 6H), 0.85 (t, J = 6.8 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 163.6, 130.7, 130.1, 114.4, 56.6, 55.6, 31.1, 27.9, 

22.7, 22.2, 13.9. HRMS (ESI) calculated for C13H20NaO3S [M+Na]+ m/z 279.1025, 

found 279.1022. 

1-Fluoro-4-(hexylsulfonyl)benzene (31)[9] 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

4-fluorobenzenesulfonyl chloride (58.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 31 as pale yellow oil (44.4 mg, 
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90%). 1H NMR (400 MHz, CDCl3) δ 7.98-7.88 (m, 2H), 7.29-7.21 (m, 2H), 3.10-3.06 

(m, 2H), 1.74-1.66 (m, 2H), 1.40-1.32 (m, 2H), 1.31-1.20 (m, 4H), 0.86 (t, J = 6.8 Hz, 

3H); 13C NMR (75 MHz, CDCl3) δ 165.7 (d, J = 256.1 Hz), 135.2 (d, J = 3.3 Hz), 

130.9 (d, J = 9.6 Hz), 116.5 (d, J = 22.6 Hz), 56.4, 31.1, 27.9, 22.6, 22.2, 13.9. 19F 

NMR (282 MHz, CDCl3) δ -103.73; MS (ESI) m/z 245.5 [M+H]+. 

1-Chloro-4-(hexylsulfonyl)benzene (32) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

4-chlorobenzenesulfonyl chloride (63.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 32 as colourless oil (31.6 mg, 61%). 

1H NMR (400 MHz, CDCl3) δ 7.87-7.82 (m, 2H), 7.58-7.52 (m, 2H), 3.10-3.06 (m, 

2H), 1.74-1.66 (m, 2H), 1.40-1.32 (m, 2H), 1.31-1.21 (m, 4H), 0.86 (t, J = 6.9 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 140.3, 137.6, 129.55, 129.52, 56.3, 31.1, 27.9, 

22.6, 22.2, 13.8. HRMS (ESI) calculated for C12H21ClNO2S [M+NH4]
+ m/z 278.0976, 

found 278.0971. 

1-Bromo-4-(hexylsulfonyl)benzene (33) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

4-bromobenzenesulfonyl chloride (76.7 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.3 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 33 as colourless oil (40.6 mg, 66%). 

1H NMR (400 MHz, CDCl3) δ 7.82-7.75 (m, 2H), 7.74-7.69 (m, 2H), 3.10-3.06 (m, 

2H), 1.73-1.65 (m, 2H), 1.39-1.29 (m, 2H), 1.26-1.20 (m, 4H), 0.86 (t, J = 6.9 Hz, 

3H); 13C NMR (75 MHz, CDCl3) δ 138.1, 132.5, 129.6, 128.8, 56.2, 31.0, 27.8, 22.5, 
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22.2, 13.8. HRMS (ESI) calculated for C12H17BrNaO2S [M+Na]+ m/z 327.0025, 

found 327.0023. 

4-(Hexylsulfonyl)-1,1'-biphenyl (34)[10] 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

[1,1'-biphenyl]-4-sulfonyl chloride (75.9 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 34 as white solid (39.6 mg, 66%). 

1H NMR (300 MHz, CDCl3) δ 7.97 (d, J = 8.1 Hz, 2H), 7.77 (d, J = 8.1 Hz, 2H), 7.62 

(d, J = 7.1 Hz, 2H), 7.51-7.41 (m, 3H), 3.15-3.10 (m, 2H), 1.80-1.69 (m, 2H), 

1.48-1.32 (m, 2H), 1.31-1.16 (m, 4H), 0.86 (t, J = 5.8 Hz, 3H); 13C NMR (75 MHz, 

CDCl3) δ 146.5, 139.1, 137.6, 129.0, 128.6, 128.5, 127.8, 127.3, 56.4, 31.1, 27.9, 22.6, 

22.2, 13.9. MS (ESI) m/z 303.2 [M+H]+. 

1-(Hexylsulfonyl)-4-nitrobenzene (35) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

4-nitrobenzenesulfonyl chloride (66.5 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 

0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 0.2 

equiv), and Mn2(CO)10 (7.9 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture 

was purified by flash silica gel column chromatography (petroleum ether/EtOAc = 

20:1) to afford the desired product 35 as brown yellow oil (22.1 mg, 41%). 1H NMR 

(300 MHz, CDCl3) δ 8.49-8.39 (m, 2H), 8.16-8.09 (m, 2H), 3.17-3.12 (m, 2H), 

1.78-1.67 (m, 2H), 1.43-1.34 (m, 2H), 1.33-1.22 (m, 4H), 0.86 (t, J = 6.8 Hz, 3H); 13C 

NMR (75 MHz, CDCl3) δ 150.8, 144.7, 129.6, 124.4, 56.2, 31.0, 27.8, 22.4, 22.2, 

13.8. HRMS (ESI) calculated for C12H17NNaO4S [M+Na]+ m/z 294.0770, found 
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294.0774. 

1-(Hexylsulfonyl)-3-methoxybenzene (36) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

3-methoxybenzenesulfonyl chloride (43 μL, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (17.0 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 36 as colourless oil (42.2 mg, 82%). 

1H NMR (400 MHz, CDCl3) δ 7.50-7.45 (m, 2H), 7.42-7.38 (m, 1H), 7.20-7.14 (m, 

1H), 3.88 (s, 3H), 3.10-3.06 (m, 2H), 1.75-1.67 (m, 2H), 1.39-1.32 (m, 2H), 1.31-1.23 

(m, 4H), 0.86 (t, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 160.0, 140.4, 130.3, 

120.1, 120.0, 112.4, 56.2, 55.7, 31.1, 27.9, 22.5, 22.2, 13.9. HRMS (ESI) calculated 

for C13H20NaO3S [M+Na]+ m/z 279.1025, found 279.1023. 

1-(Hexylsulfonyl)-2-methoxybenzene (37) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

2-methoxybenzenesulfonyl chloride (63.2 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.3 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 30:1) to afford the desired product 37 as pale yellow oil (34.4 mg, 

67%). 1H NMR (400 MHz, CDCl3) δ 7.96 (dd, J = 7.8, 1.6 Hz, 1H), 7.61-7.57 (m, 

1H), 7.11 (t, J = 7.6 Hz, 1H), 7.05 (d, J = 8.4 Hz, 1H), 3.98 (s, 3H), 3.36-3.32 (m, 2H), 

1.72-1.64 (m, 2H), 1.40-1.33 (m, 2H), 1.30-1.21 (m, 4H), 0.86 (t, J = 6.9 Hz, 3H); 13C 

NMR (75 MHz, CDCl3) δ 157.2, 135.4, 130.5, 126.8, 120.7, 122.2, 56.2, 54.3, 31.1, 

27.9, 22.3, 22.2, 13.9. HRMS (ESI) calculated for C13H20NaO3S [M+Na]+ m/z 

279.1025, found 279.1030. 
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2-(Hexylsulfonyl)naphthalene (38)[9] 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

naphthalene-2-sulfonyl chloride (68.4 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 

0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 0.2 

equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture 

was purified by flash silica gel column chromatography (petroleum ether/EtOAc = 

30:1) to afford the desired product 38 as white solid (40.9 mg, 74%). 1H NMR (300 

MHz, CDCl3) δ 8.49 (d, J = 0.6 Hz, 1H), 8.03-7.99 (m, 2H), 7.95-7.92 (m, 1H), 7.87 

(dd, J = 8.7, 1.8 Hz, 1H), 7.70-7.60 (m, 2H), 3.19-3.14 (m, 2H), 1.79-1.68 (m, 2H), 

1.40-1.28 (m, 2H), 1.25-1.19 (m, 4H), 0.83 (t, J = 6.9 Hz, 3H); 13C NMR (100 MHz, 

CDCl3) δ 136.0, 135.2, 132.1, 129.7, 129.5, 129.3, 129.2, 127.9, 127.6, 122.7, 56.3, 

31.1, 27.9, 22.6, 22.2, 13.8. MS (ESI) m/z 277.1 [M+H]+. 

5-(Hexylsulfonyl)-2,3-dihydrobenzofuran (39) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 

2,3-dihydrobenzofuran-5-sulfonyl chloride (65.6 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.4 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 39 as yellow oil (54.8 mg, 94%). 1H 

NMR (400 MHz, CDCl3) δ 7.70 (s, 1H), 7.67 (d, J = 9.0 Hz, 1H), 6.88 (d, J = 8.4 Hz, 

1H), 4.70 (t, J = 8.8 Hz, 2H), 3.28 (t, J = 8.8 Hz, 2H), 3.06-3.02 (m, 2H), 1.73-1.65 

(m, 2H), 1.39-1.31 (m, 2H), 1.30-1.20 (m, 4H), 0.86 (t, J = 6.7 Hz, 3H); 13C NMR 

(100 MHz, CDCl3) δ 164.5, 130.7, 129.7, 128.5, 125.2, 109.6, 72.3, 56.7, 31.1, 28.9, 

27.9, 22.8, 22.3, 13.9. HRMS (ESI) calculated for C14H20NaO3S [M+H]+ m/z 

291.1025, found 291.1024. 

 



 

 S27 

2-(Hexylsulfonyl)thiophene (40) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), thiophene-2-sulfonyl 

chloride (55.1 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified 

by flash silica gel column chromatography (petroleum ether/EtOAc = 30:1) to afford 

the desired product 40 as yellow oil (44.2 mg, 95%). 1H NMR (300 MHz, CDCl3) δ 

7.72 (d, J = 5.0 Hz, 1H), 7.69 (d, J = 3.8 Hz, 1H), 7.18-7.15 (m, 1H), 3.22-3.17 (m, 

2H), 1.82-1.72 (m, 2H), 1.43-1.34 (m, 2H), 1.33-1.26 (m, 4H), 0.87 (t, J = 6.6 Hz, 

3H); 13C NMR (75 MHz, CDCl3) δ 140.2, 133.9, 133.8, 127.8, 57.7, 31.1, 27.8, 22.9, 

22.2, 13.9. HRMS (ESI) calculated for C10H20NO2S2 [M+NH4]
+ m/z 250.0930, found 

250.0930. 

3-(Hexylsulfonyl)pyridine (41) 

 

According to GP with hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), pyridine-3-sulfonyl 

chloride (36 μL, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified 

by flash silica gel column chromatography (petroleum ether/EtOAc = 20:1) to afford 

the desired product 41 as yellow oil (30.0 mg, 66%). 1H NMR (400 MHz, CDCl3) δ 

9.12 (d, J = 1.8 Hz, 1H), 8.89 (dd, J = 4.6, 1.0 Hz, 1H), 8.20 (dt, J = 8.0, 1.7 Hz, 1H), 

7.54 (dd, J = 7.9, 4.9 Hz, 1H), 3.15-3.11 (m, 2H), 1.77-1.70 (m, 2H), 1.42-1.34 (m, 

2H), 1.33-1.26 (m, 4H), 0.86 (t, J = 6.8 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ 154.2, 

149.1, 135.9, 135.6, 123.8, 56.6, 31.1, 27.8, 22.5, 22.2, 13.8. HRMS (ESI) calculated 

for C11H18NO2S [M+Na]+ m/z 228.1053, found 228.1052. 

 

 



 

 S28 

(3-(Cyclopropylsulfonyl)propyl)benzene (42) 

 

According to GP with allylbenzene (27 μL, 0.2 mmol, 1.0 equiv), 

cyclopropanesulfonyl chloride (31 μL, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 

mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 mg, 0.04 mmol, 0.2 

equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture 

was purified by flash silica gel column chromatography (petroleum ether/EtOAc = 

30:1) to afford the desired product 42 as pale yellow oil (28.8 mg, 69%). 1H NMR 

(400 MHz, CDCl3) δ 7.33-7.29 (m, 2H), 7.24-7.18 (m, 3H), 3.04-3.00 (m, 2H), 2.79 (t, 

J = 7.4 Hz, 2H), 2.37-2.31 (m, 1H), 2.25-2.18 (m, 2H), 1.24-1.20 (m, 2H), 1.03-0.98 

(m, 2H); 13C NMR (100 MHz, CDCl3) δ 139.9, 128.6, 128.4, 126.4, 53.1, 34.3, 29.2, 

23.7, 4.5. HRMS (ESI) calculated for C12H16NaO2S [M+Na]+ m/z 247.0763, found 

247.0759. 

(3-(Ethylsulfonyl)propyl)benzene (43)[11] 

 

According to GP with allylbenzene (27 μL, 0.2 mmol, 1.0 equiv), ethanesulfonyl 

chloride (57 μL, 0.6 mmol, 3.0 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The reaction was conducted for 24 h. The 

crude reaction mixture was purified by flash silica gel column chromatography 

(petroleum ether/EtOAc = 30:1) to afford the desired product 43 as pale yellow oil 

(15.7 mg, 37%). 1H NMR (300 MHz, CDCl3) δ 7.33-7.26 (m, 2H), 7.24-7.17 (m, 3H), 

2.98-2.89 (m, 4H), 2.77 (t, J = 7.4 Hz, 2H), 2.21-2.11 (m, 2H), 1.34 (t, J = 7.5 Hz, 

3H); 13C NMR (75 MHz, CDCl3) δ 139.7, 128.5, 128.3, 126.3, 50.8, 46.9, 34.1, 23.3, 

6.4. MS (ESI) m/z 213.0 [M+H]+. 

(3-((3-Chloropropyl)sulfonyl)propyl)benzene (44) 
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According to GP with allylbenzene (27 μL, 0.2 mmol, 1.0 equiv), 

3-chloropropane-1-sulfonyl chloride (73 μL, 0.6 mmol, 3.0 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The reaction was 

conducted for 24 h. The crude reaction mixture was purified by flash silica gel 

column chromatography (petroleum ether/EtOAc = 20:1) to afford the desired product 

44 as yellow solid (18.2 mg, 35%). 1H NMR (400 MHz, CDCl3) δ 7.32-7.28 (m, 2H), 

7.25-7.17 (m, 3H), 3.64 (t, J = 6.2 Hz, 2H), 3.10-3.06 (m, 2H), 2.97-2.93 (m, 2H), 

2.77 (t, J = 7.4 Hz, 2H), 2.28-2.21 (m, 2H), 2.20-2.13 (m, 2H); 13C NMR (75 MHz, 

CDCl3) δ 139.6, 128.5, 128.2, 126.3, 52.1, 49.6, 42.8, 33.9, 24.7, 23.3. HRMS (ESI) 

calculated for C12H17ClNaO2S [M+Na]+ m/z 283.0530, found 283.0528. 

5-Tosylpentyl 3-(4,5-diphenyloxazol-2-yl)propanoate (45) 

 

According to GP with pent-4-en-1-yl 3-(4,5-diphenyloxazol-2-yl)propanoate (72.6 

mg, 0.2 mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 

equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude reaction mixture was purified 

by flash silica gel column chromatography (petroleum ether/EtOAc = 3:1) to afford 

the desired product 45 as white solid (57.7 mg, 56%). 1H NMR (300 MHz, CDCl3) δ 

7.82-7.71 (m, 2H), 7.63-7.60 (m, 2H), 7.58-7.54 (m, 2H), 7.38-7.27 (m, 8H), 4.08 (t, J 

= 6.4 Hz, 2H), 3.16 (t, J = 7.4 Hz, 2H), 3.02-2.97 (m, 2H), 2.88 (t, J = 7.4 Hz, 2H), 

2.44 (s, 3H), 1.75-1.56 (m, 4H), 1.45-1.37 (m, 2H); 13C NMR (75 MHz, CDCl3) δ 

171.9, 161.6, 145.3, 144.6, 136.0, 135.0, 132.3, 129.8, 128.8, 128.6, 128.5, 128.4, 

128.0, 127.9, 127.7, 126.3, 64.1, 56.0, 31.0, 28.0, 24.7, 23.4, 22.3, 21.5. HRMS (ESI) 

calculated for C30H31NNaO5S [M+Na]+ m/z 540.1815, found 540.1805. 
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5-Tosylpentyl 2-(11-oxo-6,11-dihydrodibenzo[b,e]oxepin-2-yl)acetate (46) 

 

According to GP with pent-4-en-1-yl 

2-(11-oxo-6,11-dihydrodibenzo[b,e]oxepin-2-yl)acetate (67.9 mg, 0.2 mmol, 1.0 

equiv), 4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 46 as white solid (72.7 mg, 74%). 

1H NMR (300 MHz, CDCl3) δ 8.10 (d, J = 2.1 Hz, 1H), 7.88 (d, J = 7.3 Hz, 1H), 

7.80-7.72 (m, 2H), 7.56 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 7.2 Hz, 1H), 7.42-7.32 (m, 

4H), 7.02 (d, J = 8.4 Hz, 1H), 5.18 (s, 2H), 4.05 (t, J = 6.4 Hz, 2H), 3.61 (s, 2H), 

3.09-3.04 (m, 2H), 2.43 (s, 3H), 1.77-1.66 (m, 2H), 1.63-1.56 (m, 2H), 1.46-1.36 (m, 

2H); 13C NMR (75 MHz, CDCl3) δ 190.8, 171.3, 160.4, 144.6, 140.3, 136.3, 136.0, 

135.5, 132.8, 132.3, 129.8, 129.4, 129.2, 128.0, 127.8, 127.7, 125.0, 121.0, 73.5, 64.3, 

56.0, 40.1, 28.0, 24.7, 22.4, 21.6. HRMS (ESI) calculated for C28H28NaO6S [M+Na]+ 

m/z 515.1499, found 515.1490. 

5-Tosylpentyl 2-(4-(4-chlorobenzoyl)phenoxy)-2-methylpropanoate (47) 

 

According to GP with pent-4-en-1-yl 
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2-(4-(4-chlorobenzoyl)phenoxy)-2-methylpropanoate (77.6 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (58.0 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.4 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 47 as white solid (91.7 mg, 81%). 

1H NMR (400 MHz, CDCl3) δ 7.76-7.68 (m, 6H), 7.49-7.41 (m, 2H), 7.34 (d, J = 8.0 

Hz, 2H), 6.90-6.78 (m, 2H), 4.12 (t, J = 6.4 Hz, 2H), 2.99-2.95 (m, 2H), 2.44 (s, 3H), 

1.70-1.55 (m, 4H), 1.66 (s, 6H), 1.33-1.25 (m, 2H); 13C NMR (75 MHz, CDCl3) δ 

194.0, 173.5, 159.5, 144.6, 138.2, 136.1, 135.9, 131.9, 131.0, 130.2, 129.8, 128.4, 

127.9, 117.0, 79.2, 65.0, 55.8, 27.8, 25.3, 24.5, 22.2, 21.5. HRMS (ESI) calculated for 

C29H31ClNaO6S [M+Na]+ m/z 565.1422, found 565.1413. 

5-Tosylpentyl 5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoate (48) 

 

According to GP with pent-4-en-1-yl 

5-(2,5-dimethylphenoxy)-2,2-dimethylpentanoate (63.9 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.9 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 48 as yellow oil (74.3 mg, 78%). 1H 

NMR (300 MHz, CDCl3) δ 7.80-7.72 (m, 2H), 7.38-7.30 (m, 2H), 6.98 (d, J = 7.4 Hz, 

1H), 6.65 (d, J = 7.5 Hz, 1H), 6.60 (s, 1H), 4.01 (t, J = 6.4 Hz, 2H), 3.92-3.89 (m, 2H), 

3.07-3.02 (m, 2H), 2.44 (s, 3H), 2.30 (s, 3H), 2.15 (s, 3H), 1.78-1.73 (m, 6H), 

1.65-1.56 (m, 2H), 1.47-1.38 (m, 2H), 1.19 (s, 6H); 13C NMR (100 MHz, CDCl3) δ 

177.7, 156.9, 144.6, 136.5, 136.2, 130.3, 129.9, 128.0, 123.5, 120.7, 111.9, 67.9, 63.8, 

56.2, 42.0, 37.0, 28.2, 25.2, 25.1, 24.9, 22.5, 21.6, 21.4, 15.7. HRMS (ESI) calculated 
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for C27H38NaO5S [M+Na]+ m/z 497.2332, found 497.2325. 

5-Tosylpentyl 2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylate (49) 

 

According to GP with pent-4-en-1-yl 

2-(3-cyano-4-isobutoxyphenyl)-4-methylthiazole-5-carboxylate (77.5 mg, 0.2 mmol, 

1.0 equiv), 4-methylbenzenesulfonyl chloride (57.7 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.4 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 4:1) to afford the desired product 49 as white solid (67.5 mg, 62%). 1H 

NMR (400 MHz, CDCl3) δ 8.17 (d, J = 2.0 Hz, 1H), 8.09 (d, J = 8.8 Hz, 1H), 

7.84-7.74 (m, 2H), 7.40-7.32 (m, 2H), 7.02 (d, J = 8.9 Hz, 1H), 4.26 (t, J = 6.3 Hz, 

2H), 3.90 (d, J = 6.4 Hz, 2H), 3.13-3.09 (m, 2H), 2.74 (s, 3H), 2.45 (s, 3H), 2.25-2.15 

(m, 1H), 1.84-1.71 (m, 4H), 1.57-1.50 (m, 2H), 1.09 (d, J = 6.7 Hz, 6H); 13C NMR 

(75 MHz, CDCl3) δ 167.1, 162.4, 161.8, 161.1, 144.6, 136.0, 132.5, 131.9, 129.8, 

127.9, 125.7, 121.4, 115.3, 112.5, 102.7, 75.5, 64.6, 56.0, 28.1, 28.0, 24.8, 22.4, 21.5, 

18.9, 17.3. HRMS (ESI) calculated for C28H32N2NaO5S2 [M+Na]+ m/z 563.1645, 

found 563.1639. 

5-Tosylpentyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate 

(50) 

 

According to GP with pent-4-en-1-yl 

2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate (85.6 mg, 0.2 

mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (57.9 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.8 
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mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.3 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 3:1) to afford the desired product 50 as white solid (66.6 mg, 57%). 1H 

NMR (400 MHz, CDCl3) δ 7.79-7.72 (m, 2H), 7.68-7.62 (m, 2H), 7.50-7.44 (m, 2H), 

7.38-7.31 (m, 2H), 6.94 (d, J = 2.5 Hz, 1H), 6.86 (d, J = 9.0 Hz, 1H), 6.65 (d, J = 9.0, 

2.5 Hz, 1H), 4.05 (t, J = 6.4 Hz, 2H), 3.81 (s, 3H), 3.64 (s, 2H), 2.99-2.95 (m, 2H), 

2.44 (s, 3H), 2.37 (s, 3H), 1.71-1.63 (m, 2H), 1.62-1.55 (m, 2H), 1.39-1.31 (m, 2H); 

13C NMR (75 MHz, CDCl3) δ 170.8, 168.2, 155.9, 144.6, 139.2, 136.0, 135.9, 133.8, 

131.1, 130.7, 130.6, 129.9, 129.1, 128.0, 114.9, 112.5, 111.3, 101.4, 64.3, 56.0, 55.6, 

30.3, 28.0, 24.7, 22.3, 21.6, 13.3. HRMS (ESI) calculated for C31H32ClNNaO6S 

[M+Na]+ m/z 604.1531, found 604.1523. 

5-Tosylpentyl 2-(4-(2,2-dichlorocyclopropyl)phenoxy)-2-methylpropanoate (51) 

 

According to GP with pent-4-en-1-yl 

2-(4-(2,2-dichlorocyclopropyl)phenoxy)-2-methylpropanoate (71.9 mg, 0.2 mmol, 1.0 

equiv), 4-methylbenzenesulfonyl chloride (57.6 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.6 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (7.9 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 51 as white solid (70.2 mg, 68%). 

1H NMR (400 MHz, CDCl3) δ 7.81-7.71 (m, 2H), 7.43-7.31 (m, 2H), 7.16-7.02 (m, 

2H), 6.82-6.70 (m, 2H), 4.09 (t, J = 6.4 Hz, 2H), 2.99-2.94 (m, 2H), 2.84-2.79 (m, 

1H), 2.45 (s, 3H), 1.92 (dd, J = 10.6, 7.5 Hz, 1H), 1.77 (t, J = 7.9 Hz, 1H), 1.68-1.52 

(m, 4H), 1.58 (s, 6H), 1.30-1.23 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 174.1, 154.9, 

144.6, 136.0, 129.8, 129.5, 127.9, 118.2, 78.9, 64.7, 60.8, 56.0, 34.7, 27.8, 25.7, 25.3, 

24.5, 22.2, 21.5. HRMS (ESI) calculated for C25H30Cl2NaO5S [M+Na]+ m/z 535.1083, 

found 535.1075. 
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5-Tosylpentyl 6-(3-((3r,5r,7r)-adamantan-1-yl)-4-methoxyphenyl)-2-naphthoate 

(52) 

 

According to GP with pent-4-en-1-yl 

6-(3-((3r,5r,7r)-adamantan-1-yl)-4-methoxyphenyl)-2-naphthoate (96.7 mg, 0.2 mmol, 

1.0 equiv), 4-methylbenzenesulfonyl chloride (58.1 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.1 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 10:1) to afford the desired product 52 as white solid (76.8 mg, 60%). 

1H NMR (300 MHz, CDCl3) δ 8.49 (s, 1H), 7.97-7.89 (m, 3H), 7.82 (d, J = 8.7 Hz, 

1H), 7.73-7.68 (m, 3H), 7.52 (d, J = 2.3 Hz, 1H), 7.46 (dd, J = 8.4, 2.2 Hz, 1H), 

7.28-7.20 (m, 2H), 6.91 (d, J = 8.5 Hz, 1H), 4.26 (t, J = 6.4 Hz, 2H), 3.81 (s, 3H), 

3.06-3.01 (m, 2H), 2.34 (s, 3H), 2.15-2.07 (m, 6H), 2.06-1.97 (m, 3H), 1.79-1.68 (m, 

10H), 1.54-1.44 (m, 2H); 13C NMR (75 MHz, CDCl3) δ 166.7, 158.9, 144.6, 141.3, 

138.9, 136.0, 135.9, 132.4, 131.1, 130.7, 129.9, 129.6, 128.2, 128.0, 126.9, 126.4, 

125.9, 125.7, 125.4, 124.6, 112.0, 64.5, 56.2, 55.1, 40.5, 37.1, 37.0, 29.0, 28.3, 25.0, 

22.6, 21.6. HRMS (ESI) calculated for C40H44NaO5S [M+Na]+ m/z 659.2802, found 

659.2803. 

(8R,9S,13S,14S)-13-Methyl-3-((5-tosylpentyl)oxy)-6,7,8,9,11,12,13,14,15,16-decah

ydro-17H-cyclopenta[a]phenanthren-17-one (53) 
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According to GP with 

(8R,9S,13S,14S)-13-methyl-3-(pent-4-en-1-yloxy)-6,7,8,9,11,12,13,14,15,16-decahyd

ro-17H-cyclopenta[a]phenanthren-17-one (67.9 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 mg, 0.04 mmol, 

0.2 equiv), and Mn2(CO)10 (8.3 mg, 0.02 mmol, 0.1 equiv). The crude reaction 

mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 20:1) to afford the desired product 53 as white solid (90.2 mg, 88%). 

1H NMR (400 MHz, CDCl3) δ 7.83-7.74 (m, 2H), 7.39-7.32 (m, 2H), 7.17 (d, J = 8.6 

Hz, 1H), 6.65 (dd, J = 8.5, 2.4 Hz, 1H), 6.59 (d, J = 2.0 Hz, 1H), 3.89 (t, J = 6.1 Hz, 

2H), 3.11-3.07 (m, 2H), 2.94-2.83 (m, 2H), 2.53-2.37 (m, 2H), 2.48 (s, 3H), 2.26-1.93 

(m, 5H), 1.81-1.70 (m, 4H), 1.64-1.37 (m, 8H), 0.90 (s, 3H); 13C NMR (75 MHz, 

CDCl3) δ 220.9, 156.7, 144.5, 137.6, 136.0, 131.9, 129.8, 127.9, 126.2, 114.3, 111.9, 

67.0, 56.1, 50.2, 47.9, 43.8, 38.2, 35.8, 31.4, 29.5, 28.6, 26.4, 25.8, 24.9, 22.5, 21.53, 

21.46, 13.7. HRMS (ESI) calculated for C30H42NO4S [M+NH4]
+ m/z 512.2829, found 

512.2816. 

5-((3,5-Dimethylphenoxy)methyl)-3-(5-tosylpentyl)oxazolidin-2-one (54) 

 

According to GP with 

5-((3,5-dimethylphenoxy)methyl)-3-(pent-4-en-1-yl)oxazolidin-2-one (58.4 mg, 0.2 

mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), 

(Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane (16.7 

mg, 0.04 mmol, 0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv). The crude 

reaction mixture was purified by flash silica gel column chromatography (petroleum 

ether/EtOAc = 3:1) to afford the desired product 54 as colourless oil (72.2 mg, 81%). 

1H NMR (300 MHz, CDCl3) δ 7.82-7.69 (m, 2H), 7.41-7.29 (m, 2H), 6.62 (s, 1H), 

6.50 (s, 2H), 4.83-4.75 (m, 1H), 4.06 (d, J = 4.5 Hz, 2H), 3.65 (t, J = 8.8 Hz, 1H), 

3.48 (dd, J = 8.6, 5.9 Hz, 1H), 3.32-3.15 (m, 2H), 3.08-3.03 (m, 2H), 2.44 (s, 3H), 

2.27 (s, 6H), 1.78-1.68 (m, 2H), 1.60-1.50 (m, 2H), 1.46-1.38 (m, 2H); 13C NMR (75 

MHz, CDCl3) δ 158.0, 157.4, 144.5, 139.2, 135.9, 129.8, 127.8, 123.1, 112.1, 70.6, 
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67.8, 55.8, 46.3, 43.5, 26.6, 25.1, 22.3, 21.4, 21.2. HRMS (ESI) calculated for 

C24H31NNaO5S [M+Na]+ m/z 468.1815, found 468.1808. 

Synthesis of an intermediate for the preparation of Eletriptan: 

5-(2-Tosylethyl)-1H-indole (56) 

 

tert-Butyl 5-vinyl-1H-indole-1-carboxylate (48.9 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (58.1 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane L1 (16.5 mg, 0.04 

mmol, 0.2 equiv), and Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv) were placed in a 

dry 10 mL Schlenk tube under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 

mL) was added with a syringe. The reaction mixture was stirred and irradiated by 

using 6 W blue LEDs at room temperature for 12 h. After completion of the reaction, 

the solvent was removed under reduced pressure, and the residue was purified by 

flash silica gel column chromatography (petroleum ether/EtOAc = 20/1) to afford 

hydrosulfonylated product (55.9 mg, 69%). 

Then, hydrosulfonylated product (79.7 mg, 0.2 mmol, 1.0 equiv), K2CO3 (82.9 mg, 

0.6 mmol, 3.0 equiv) were placed in a dry 10 mL tube. Then MeOH (10.0 mL) was 

added with a syringe. The reaction mixture was refluxed for 6 h. After completion of 

the reaction, the solvent was removed under reduced pressure, and the residue was 

purified by flash silica gel column chromatography (petroleum ether/EtOAc = 5/1) to 

afford the desired product 56 as white solid (60.3 mg, 90%). Two steps: 62% yield. 1H 

NMR (300 MHz, CDCl3) δ 8.36 (brs, 1H), 7.85-7.76 (m, 2H), 7.37-7.29 (m, 3H), 7.26 

(d, J = 8.3 Hz, 1H), 7.15 (t, J = 2.9 Hz, 1H), 6.88 (d, J = 8.4, 1.6 Hz, 1H), 6.43-6.41 

(m, 1H), 3.40-3.35 (m, 2H), 3.12-3.06 (m, 2H), 2.43 (s, 3H); 13C NMR (75 MHz, 

CDCl3) δ 144.7, 135.9, 134.6, 129.8, 128.4, 128.0, 127.9, 124.9, 122.1, 119.8, 111.4, 

101.9, 58.3, 28.9, 21.5. HRMS (ESI) calculated for C17H17NNaO2S [M+Na]+ m/z 

322.0872, found 322.0873. 
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5-(2-(Phenylsulfonyl)ethyl)-1H-indole (57)[13] 

 

tert-Butyl 5-vinyl-1H-indole-1-carboxylate (48.8 mg, 0.2 mmol, 1.0 equiv), 

benzenesulfonyl chloride (38 μL, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 

mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane L1 (16.8 mg, 0.04 mmol, 0.2 

equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv) were placed in a dry 10 mL 

Schlenk tube under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 mL) was 

added with a syringe. The reaction mixture was stirred and irradiated by using 6 W 

blue LEDs at room temperature for 12 h. After completion of the reaction, the solvent 

was removed under reduced pressure, and the residue was purified by flash silica gel 

column chromatography (petroleum ether/EtOAc = 20/1) to afford hydrosulfonylated 

product (39.1 mg, 50%). 

Then, hydrosulfonylated product (77.3 mg, 0.2 mmol, 1.0 equiv), K2CO3 (138.5 mg, 

1.0 mmol, 5.0 equiv) were placed in a dry 10 mL tube. Then MeOH (10.0 mL) was 

added with a syringe. The reaction mixture was refluxed for 12 h. After completion of 

the reaction, the solvent was removed under reduced pressure, and the residue was 

purified by flash silica gel column chromatography (petroleum ether/EtOAc = 5/1) to 

afford the desired product 57 as white solid (45.9 mg, 80%). Two steps: 40% yield. 1H 

NMR (300 MHz, CDCl3) δ 8.27 (brs, 1H), 7.99-7.91 (m, 2H), 7.68-7.63 (m, 1H), 

7.58-7.53 (m, 2H), 7.34 (s, 1H), 7.27 (d, J = 8.3 Hz, 1H), 7.17 (t, J = 2.8 Hz, 1H), 6.90 

(dd, J = 8.4, 1.5 Hz, 1H), 6.45-6.43 (m, 1H), 3.43-3.37 (m, 2H), 3.14-3.09 (m, 2H); 

13C NMR (75 MHz, CDCl3) δ 139.0, 134.7, 133.7, 129.3, 128.5, 128.1, 128.0, 124.9, 

122.3, 120.0, 111.3, 102.1, 58.3, 28.8. HRMS (ESI) calculated for C16H15NNaO2S 

[M+Na]+ m/z 308.0716, found 308.0708. 
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Mechanistic studies 

1) Radical trapping experiment: 

Hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (57.9 mg, 

0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane L1 (16.7 mg, 0.04 mmol, 0.2 equiv), Mn2(CO)10 

(8.0 mg, 0.02 mmol, 0.1 equiv), and 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO) 

(62.8 mg, 0.4 mmol, 2.0 equiv) were placed in a dry 10 mL Schlenk tube under a 

nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 mL) was added with a syringe. The 

reaction mixture was stirred and irradiated by using 6 W blue LEDs at room 

temperature for 12 h. In this reaction, the formation of 3 was completely suppressed. 

Moreover, high-resolution mass spectra (HRMS) analysis of this reaction mixture 

showed that the TEMPO-trapped product 58 was formed. This result indicated that a 

stepwise mechanism that proceeds through a carbon-centered radical intermediate was 

involved in this reaction. 

 

2) Radical clock experiments: 
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(1-Cyclopropylvinyl)benzene (29.9 mg, 0.2 mmol, 1.0 equiv), 

4-methylbenzenesulfonyl chloride (57.8 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 

μL, 0.3 mmol, 1.5 equiv), 1,3-bis(diphenylphosphanyl)propane L1 (16.8 mg, 0.04 

mmol, 0.2 equiv), and Mn2(CO)10 (8.0 mg, 0.02 mmol, 0.1 equiv) were placed in a 

dry 10 mL Schlenk tube under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 

mL) was added with a syringe. The reaction mixture was stirred and irradiated by 

using 6 W blue LEDs at room temperature for 12 h. After completion of the reaction, 

the solvent was removed under reduced pressure, and the residue was purified by 

flash silica gel column chromatography (petroleum ether/EtOAc = 35/1) to afford the 

ring-opening product 60 (42.4 mg, 72%, major isomer/minor isomer = 2:1). 

1-Methyl-4-((2-phenylpent-2-en-1-yl)sulfonyl)benzene (60): white solid; 1H NMR 

(300 MHz, CDCl3) δ major isomer: 7.62-7.60 (m, 2H), 7.26-7.14 (m, 7H), 5.94 (t, J = 

7.4 Hz, 1H), 4.34 (s, 2H), 2.35 (s, 3H), 2.12-2.02 (m, 2H), 0.96 (t, J = 7.5 Hz, 3H); 

minor isomer: 7.65-7.62 (m, 2H), 7.26-7.14 (m, 5H), 7.06-7.02 (m, 2H), 5.58 (t, J = 

7.5 Hz, 1H), 4.10 (s, 2H), 2.39 (s, 3H), 2.02-1.94 (m, 2H), 0.86 (t, J = 7.5 Hz, 3H); 

HRMS (ESI) calculated for C18H20NaO2S [M+Na]+ m/z 323.1076, found 323.1071. 

 

3-(Allyloxy)prop-1-ene (24 μL, 0.2 mmol, 1.0 equiv), 4-methylbenzenesulfonyl 

chloride (57.4 mg, 0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane L1 (16.5 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.4 mg, 0.02 mmol, 0.1 equiv) were placed in a dry 10 mL Schlenk tube 

under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 mL) was added with a 

syringe. The reaction mixture was stirred and irradiated by using 6 W blue LEDs at 

room temperature for 12 h. After completion of the reaction, the solvent was removed 

under reduced pressure, and the residue was purified by flash silica gel column 

chromatography (petroleum ether/EtOAc = 20/1) to afford the ring-opening product 

62 (42.1 mg, 86%, dr = 3.4:1). 

3-Methyl-4-(tosylmethyl)tetrahydrofuran (62): yellow oil; 1H NMR (400 MHz, 

CDCl3) δ major isomer: 7.88-7.72 (m, 2H), 7.44-7.32 (m, 2H), 3.99-3.95 (m, 1H), 

3.91-3.87 (m, 1H), 3.60-3.56 (m, 1H), 3.44-3.41 (m, 1H), 3.26-3.21 (m, 1H), 

3.08-3.01 (m, 1H), 2.72-2.63 (m, 1H), 2.46 (s, 3H), 2.42-2.36 (m, 1H), 0.92 (d, J = 
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7.1 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ major isomer: 144.9, 136.3, 130.0, 127.9, 

74.5, 70.9, 55.3, 36.6, 35.9, 21.6, 13.3; HRMS (ESI) calculated for C13H18NaO3S 

[M+H]+ m/z 277.0869, found 277.0865. 

3) Formation of (Me3Si)3Si Cl: 

 

Hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (57.9 mg, 

0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane L1 (16.5 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (7.9 mg, 0.02 mmol, 0.1 equiv) were placed in a dry 10 mL Schlenk tube 

under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 mL) was added with a 

syringe. The reaction mixture was stirred and irradiated by using 6 W blue LEDs at 

room temperature for 12 h. After completion of the reaction, the solvent was removed 

under reduced pressure, and the residue was purified by flash silica gel column 

chromatography (petroleum ether/EtOAc = 50/1) to afford 63 as colourless oil (48.6 

mg, 65%). 1H NMR (300 MHz, CDCl3) δ 0.20 (s, 27H); 13C NMR (75 MHz, CDCl3) 

δ -0.60. MS (ESI) m/z 283.2 [M+H]+. The spectroscopic data were in accordance with 

those reported in the literature.[12] This result is consistent with Cl-atom abstraction by 

the silyl radical. 

4) Visible light on/off experiments: 

Hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (58.1 mg, 

0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane L1 (16.8 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv) were placed in a dry 10 mL Schlenk tube 

under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 mL) was added with a 

syringe. The reaction mixture was stirred and irradiated by using 6 W blue LEDs at 

room temperature for 12 h. The process of photocatalytic reaction with and without 

light was monitored by 1H NMR using 1,3,5-trimethoxybenzene as internal standard. 

The results suggest that the formation of product 3 requires continuous visible light 

irradiation. 
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5) The time profile of model reaction with and without ligand L1: 

Hex-1-ene (25 μL, 0.2 mmol, 1.0 equiv), 4-methylbenzenesulfonyl chloride (57.7 mg, 

0.3 mmol, 1.5 equiv), (Me3Si)3SiH (93 μL, 0.3 mmol, 1.5 equiv), 

1,3-bis(diphenylphosphanyl)propane L1 (16.7 mg, 0.04 mmol, 0.2 equiv), and 

Mn2(CO)10 (8.2 mg, 0.02 mmol, 0.1 equiv) were placed in a dry 10 mL Schlenk tube 

under a nitrogen atmosphere. Then anhydrous CH2Cl2 (2.0 mL) was added with a 

syringe. The reaction mixture was stirred and irradiated by using 6 W blue LEDs at 

room temperature for 12 h. In addition, the same reaction was conducted again, but 

without L1. The processes of these two reactions were monitored by 1H NMR using 

1,3,5-trimethoxybenzene as internal standard. The time profile of model reaction 

indicates that the inclusion of L1 helpes in accelerating this radical transformation. 
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6) UV-vis spectroscopic measurements: 

The UV-vis experiments were performed on an Agilent Cary 100 UV-visible 

spectrophotometer with a quartz cuvette (10 mm path length). The reaction mixture of 

Mn2(CO)10 and L1 was stirred in hexafluorobenzene and irradiated by using 6 W blue 

LEDs at room temperature for 12 h. After completion of the reaction, the mixture was 

filtered to give the crude (L1)2Mn2(CO)6. (L1)2Mn2(CO)6 was are measured in DCM 

with 800 μM concentration. Mn2(CO)6 and L1 are measured in DCM with 80 μM 

concentration. The full spectras were collected, and we observed that the optical 

absorption spectrum of in situ formed (L1)2Mn2(CO)6 generated a bathochromic shift 

compared to the spectra of Mn2(CO)10, which indicated that the (L1)2Mn2(CO)6 

complex could be an effective complex for the generation of manganese radicals 

under blue LEDs irradiation (λ ranging from 420 to 500 nm, λmax = 450 nm). 
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7) HRMS analysis of reaction mixture of Mn2(CO)10 and L1: 

We performed high-resolution mass spectrometry (HRMS) analysis. The reaction 

mixture of Mn2(CO)10 and L1 in CH2Cl2 was irradiated with 6 W blue LEDs at room 

temperature under N2 for 1 h. When the mixture was subjected to HRMS analysis, the 

mass of [L1Mn(CO)3]
+ could be detected, since the L1Mn(CO)3

. readily loses one 

electron during the HRMS analysis. This result supports the existence of 

L1Mn(CO)3
.. 
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8) Infrared spectroscopic measurements: 

The infrared spectra were measured on a Shimazu IRAffinity-15 spectrometer. The 

reaction mixture of Mn2(CO)10 and L1 was stirred in hexafluorobenzene and 

irradiated by using 6 W blue LEDs at room temperature for 12 h. After completion of 

the reaction, the mixture was filtered to give the crude (L1)2Mn2(CO)6. The infrared 

spectra of (L1)2Mn2(CO)6 generated a new infrared vibrational band at the 1891 cm-1 

compared to that of Mn2(CO)10 + L1 (in the dark), which might be attributed to the 

CO stretching mode of (L1)2Mn2(CO)6. Moreover, a new infrared vibrational band 

appeared at the 1529 cm-1 compared to that of L1 or Mn2(CO)10 + L1 (in the dark), 

which might be attributed to the aromatic C-C stretching mode of L1 in 

(L1)2Mn2(CO)6.  
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9) The emission spectra for the light source: 

 

The emission spectra for 6 W blue LEDs 
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