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1. General Information  

All reactions were performed under an atmosphere of nitrogen using standard 

undivided three-necked glassware unless otherwise indicated. All commercial reagents 

were used without further purification unless otherwise noted. Reactions were 

monitored by thin-layer chromatography (TLC) analysis. TLC plates were viewed 

under UV light. Yields refer to products isolated after purification by column 

chromatography unless otherwise stated. Proton nuclear magnetic resonance (1H NMR) 

spectra, carbon nuclear magnetic resonance (13C NMR) spectra, and fluorine nuclear 

magnetic resonance (19F NMR) were recorded on Bruker AV-400 (400 MHz) and 

JEOL-500 (500 MHz) spectrometers. Chemical shifts for protons are reported in parts 

per million downfield from tetramethylsilane and are referenced to residual protium in 

the NMR solvent (CHCl3 = δ 7.26). Chemical shifts for carbon are reported in parts per 

million downfield from tetramethylsilane and are referenced to the carbon resonances. 

IR spectra were obtained from Thermo Scientific NICOLET 380 FT-IR. HRMS were 

obtained on an Exactive Plus LC-MS (ESI) mass spectrometer with the use of a 

quadrupole analyzer. Cyclic voltammetry data were measured with a CHI 760E 

potentiostat (Chinstruments). All chemicals were purchased from TCI Shanghai or 

Energy Chemical and used as received.  

CAUTION: Organic azides are known to be potentially explosive compounds. 

While we did not encounter any issues during their synthesis, proper precautions were 

taken. All azidation reactions and subsequent workups should be performed behind a 

blast shield. Once isolated, organic azides should be stored below room temperature 

and away from sources of heat, light, pressure and shock. 

Electrolysis experiments were performed using the MESTEK DC power supply. 

Electrode clips (PT-1 or PT-3) and platinum plate (99.99%, 15 × 15 × 0.3 mm, or 

30 × 30 × 0.1 mm) were purchased from Gaoss Union. The carbon cloth (CeTech 

WOS1002) was cut into 15 × 15 × 0.1 mm pieces before use and was clamped between 

electrode clips.  
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Figure S1: Electrolysis setups (We hereby confirm that all three photos depicted in 

Figure S1 were taken by my co-authors and have not been published previously with 

copyright transfer to another publisher.) 
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2. Optimization of reaction conditions 

 

Table S1: Optimization of the equivalent of TMSN3. 

 

Entry Variation from the standard reaction conditions Yield (%)a 

1 TMSN3 (5 equiv) 23 

2b TMSN3 (5 equiv) 14 

3 TMSN3 (3 equiv) 41 

4 TMSN3 (2 equiv) 51 

5 TMSN3 (1.5 equiv) 26 

a isolated yield, b constant current = 5 mA 

 

Table S2: Optimization of the equivalent of electrolytes and the reaction time. 

 

Entry Variation from the standard reaction conditions Yield (%)a 

1 LiClO4 (0.05 M), 6 h 47 

2 LiClO4 (0.10 M), 6 h 51 

3 LiClO4 (0.15 M), 6 h 19 

4 LiClO4 (0.20 M), 6 h 22 

5 LiClO4 (0.10 M), 4 h 43 

6 LiClO4 (0.10 M), 8 h 26 

a isolated yield 
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Table S3: Optimization of the electrolytes. 

 

Entry Variation from the standard reaction conditions Yield (%)a 

1 LiClO4  51 

2 LiOTf 44 

3 Et4NBF4 43 

4 n-Bu4NBF4 45 

5 n-Bu4NPF6 56 

6 n-Bu4NBr 36 

7 n-Bu4NI n. d. 

8 n-Bu4NOAc 15 

9 n-Bu4NClO4
 50 

a isolated yield 

  

Table S4: Optimization of the applied cell potentials. 

 

Entry Variation from the standard reaction conditions Yield (%)a 

1 Ecell = 2.0 V  48 

2 Ecell = 2.1 V 50 

3 Ecell = 2.2 V 55 

4 Ecell = 2.3 V 56 

5 Ecell = 2.4 V 54 

6 Ecell = 2.5 V 55 

a isolated yield 
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Table S5: Optimization of proton sources. 

 

Entry Proton Source Yield (%)a 

1 MeOH (5 equiv) 60 

2 t-BuOH (5 equiv) 58 

3 HFIP (5 equiv) 57 

4 H2O (5 equiv) 68 

5 H2O (1.2 equiv) 67 

6 H2O (1 mL) 60 

a isolated yield 

 

3. General Procedures  

General procedure for the preparation of substituted vinyl acetates. 

Method A: 

 

 

Following the literature procedure1, to a solution of ketone (10 mmol) in 

isopropenyl acetate (5.0 mL, 50 mmol) was added p-toluenesulfonic acid (120.0 mg, 7 

mol %). The reaction mixture was refluxed at 100 °C for 24 h, and the remaining 

isopropenyl acetate was then removed under reduced pressure. The brown oily residue 

was diluted with ethyl acetate (50 mL), washed with water (15 mL × 3), dried over 

anhydrous Na2SO4, and concentrated under reduced pressure. The crude residue was 

purified by a silica gel column to give vinyl acetates.  

Method B: 

 

 

Following the literature procedure2, n-butyllithium (9.6 mmol) was added to a 

solution of diisopropylamine (9.6 mmol) in THF (40 mL) in a flame-dried round-
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bottom flask under an argon atmosphere at −78 °C. The mixture was stirred for 30 min, 

and then the ketone (8 mmol) was added. The resulting mixture was stirred for 45 min, 

and then acetic anhydride (16 mmol) was added. The reaction was stirred for 30 min at 

−78 °C and another 30 min at room temperature. The mixture was poured into saturated 

NaHCO3 (100 mL) and extracted thrice with EtOAc (60 mL). The combined organic 

layers were washed with brine and dried over MgSO4, and the solvent was removed 

under a reduced atmosphere. The crude mixture was purified by column 

chromatography on silica gel. The spectral data for vinyl acetates are in consistent with 

those that are available in the literature.  

 

General procedure for the electrochemical synthesis of α-azidoketones  

 

An oven-dried undivided cell as described above was equipped with a stirring bar 

and nBu4NPF6 (1 equiv) was added. The cell was equipped with carbon cloth (15 mm 

× 15 mm × 0.1 mm) as the anode and platinum plate (15 mm × 15 mm × 0.3 mm) as 

the cathode. Under the protection of the N2 atmosphere, anhydrous CH3CN (5 mL), 

enol acetate (0.5 mmol), TMSN3 (2 equiv), and H2O (5 equiv) were injected 

respectively into the cell via syringes. The reaction mixture was stirred and electrolyzed 

at a constant cell voltage of 2.3 V at room temperature. Unless noted, the reaction was 

allowed to react for 6 hours and monitored by TLC. The reaction mixture was 

concentrated under a reduced atmosphere and the crude mixture was purified by column 

chromatography on silica gel to yield the desired product.  

4. Characterization of Products  

  

2-Azido-1-phenylethan-1-one (2)3                                             

Followed the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 54.4 mg (68% yield) of the product as a yellow 

oil. 

1H NMR (500 MHz, Chloroform-d) δ 7.91 (d, J = 8.1 Hz, 2H), 7.63 (t, J = 7.4 Hz, 1H), 

7.50 (t, J = 7.8 Hz, 2H), 4.56 (s, 2H). 
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2-Azido-1-(o-tolyl)ethan-1-one (3)3 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 58.4 mg (67% yield) of the product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 7.57 (d, J = 7.7 Hz, 1H), 7.44 (t, J = 7.5 Hz, 1H), 

7.30 (d, J = 8.3 Hz, 2H), 4.45 (s, 2H), 2.56 (s, 3H). 

 

  

2-Azido-1-(m-tolyl)ethan-1-one (4)3 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 61.9 mg (71% yield) of the product as a white 

solid. 
1H NMR (500 MHz, Chloroform-d) δ 7.72–7.66 7.72-7.66 (m, 2H), 7.43 (d, J = 7.6 Hz, 

1H), 7.36 (d, J = 7.6 Hz, 1H), 4.54 (s, 2H), 2.41 (s, 3H). 

 

  

2-Azido-1-(p-tolyl)ethan-1-one (5)3 

Followed the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 65.1 mg (74% yield) of the product as a white 

solid.    
1H NMR (500 MHz, Chloroform-d) δ 7.79 (d, J = 8.3 Hz, 2H), 7.28 (d, J = 7.9 Hz, 2H), 

4.52 (s, 2H), 2.42 (s, 3H). 

 

  

2-Azido-1- (4-ethylphenyl)ethan-1-one (6)  

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 71.9 mg (76% yield) of the product as a white 

solid. 
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IR (neat, cm-1): 2099 (s), 1691 (m), 1605 (m), 1221 (m), 1182 (m). 1H NMR (400 MHz, 

Chloroform-d) δ 7.82 (d, J = 8.2 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 4.53 (s, 2H), 2.71 

(q, J = 7.6 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H). 13C NMR (101 MHz, Chloroform-d) δ 

193.0, 151.5, 132.2, 128.6, 128.3, 54.9, 29.2, 15.2. HRMS (ESI) calculated for 

C10H12NO+ [M-N2]
 +: 162.0913; found: 162.0911.  

 

  

2-Azido-1-(4-isopropylphenyl)ethan-1-one (7)4 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 40.1 mg (40% yield) of the product as a white 

solid. 
1H NMR (500 MHz, Chloroform-d) δ 7.87–7.82 7.87-7.82 (m, 2H), 7.34 (d, J = 8.3 Hz, 

2H), 4.54 (s, 2H), 2.98 (hept, J = 6.9 Hz, 1H), 1.27 (d, J = 6.9 Hz, 6H) 

 

  

2-Azido-1-(4-(tert-butyl)phenyl)ethan-1-one (8)3 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 82.9 mg (76% yield) of product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 7.84 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 

4.53 (s, 2H), 1.34 (s, 9H) 

 

  

2-Azido-1-(2,4-dimethylphenyl)ethan-1-one (9)  

Following the general procedure (in 0.3 mmol scale), the desired pure product was 

purified using silica gel chromatography (PE: EA = 20:1) to give 40.3 mg (71% yield) 

of the product as a white solid. 

IR (neat, cm-1): 2104 (s), 1691 (m), 1612 (w), 1281 (w), 1214 (m). 1H NMR (500 MHz, 

Chloroform-d) δ 7.49 (d, J = 7.9 Hz, 1H), 7.13 – 7.06 7.13-7.06 (m, 2H), 4.44 (s, 2H), 

2.54 (s, 3H), 2.37 (s, 3H). 13C NMR (126 MHz, Chloroform-d) δ 195.6, 143.6, 140.2, 

133.6, 131.5, 129.0, 126.7, 56.4, 21.9, 21.6. HRMS (ESI) calculated for C10H12NO+ 

[M-N2]
 +: 162.0913; found: 162.0912.  
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2-Azido-1-(4-methoxyphenyl)ethan-1-one (10)3 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 10:1) to give 59.4 mg (62% yield) of the product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 7.86 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 8.8 Hz, 2H), 

4.48 (s, 2H), 3.86 (s, 3H). 

 

  

2-Azido-1-(2-methoxyphenyl)ethan-1-one (11)5 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 10:1) to give 62.9 mg (66% yield) of the product as a white 

solid. 
1H NMR (500 MHz, Chloroform-d) δ 7.91 (dd, J = 7.8, 1.8 Hz, 1H), 7.53 (ddd, J = 

8.5, 7.3, 1.8 Hz, 1H), 7.06 – 7.02 7.06-7.02 (m, 1H), 6.99 (d, J = 8.4 Hz, 1H), 4.50 (s, 

2H), 3.93 (s, 3H). 

 

  
2-Azido-1-(3-methoxyphenyl)ethan-1-one (12)5 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 10:1) to give 52.6 mg (55% yield) of the product as a white 

solid. 
1H NMR (500 MHz, Chloroform-d) δ 7.46 – 7.43 7.46-7.43 (m, 2H), 7.41 – 7.37 7.41-

7.37 (m, 1H), 7.16 (ddd, J = 8.0, 2.6, 1.2 Hz, 1H), 4.55 (s, 2H), 3.86 (s, 3H). 

 

  

2-Azido-1-(4-phenoxyphenyl)ethan-1-one (13)  

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 10:1) to give 104.1 mg (82% yield) of the product as a 

white solid. 
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IR (neat, cm-1): 2100 (s), 1584 (m), 1488 (m), 1219 (s), 1165 (m). 1H NMR (500 MHz, 

Chloroform-d) δ 7.90 – 7.85 (m, 2H), 7.40 (tt, J = 7.6, 2.2 Hz, 2H), 7.24 – 7.20 (m, 1H), 

7.09 – 7.05 (m, 2H), 7.03 – 6.99 (m, 2H), 4.50 (s, 2H). 13C NMR (101 MHz, 

Chloroform-d) δ 191.8, 163.0, 155.2, 130.4, 130.3, 129.0, 125.1, 120.5, 117.6, 54.8. 

HRMS (ESI) calculated for C14H12NO2
+ [M-N2] +: 226.0863; found: 226.0859.  

 

  

4-(2-Azidoacetyl)phenyl acetate (14)3 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 10:1) to give 72 mg (66% yield) of the product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 7.94 (d, J = 8.7 Hz, 2H), 7.23 (d, J = 8.7 Hz, 2H), 

4.54 (s, 2H), 2.33 (s, 3H). 

 

  

2-Azido-1-(4-fluorophenyl)ethan-1-one (15)3 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 39.1 mg (44% yield) of the product as a yellow 

oil. 
1H NMR (400 MHz, Chloroform-d) δ 7.95 (dd, J = 7.8, 5.5 Hz, 2H), 7.18 (t, J = 8.2 

Hz, 2H), 4.53 (s, 2H). 19F NMR (471 MHz, CDCl3) δ -104.2 (m). 

 

 

  

2-Azido-1-(4-chlorophenyl)ethan-1-one (16)3 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 47.1 mg (48% yield) of the product as a yellow 

oil. 
1H NMR (400 MHz, Chloroform-d) δ 7.85 (d, J = 7.9 Hz, 2H), 7.47 (d, J = 7.9 Hz, 2H), 

4.53 (s, 2H). 
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2-Azido-1-(4-bromophenyl)ethan-1-one (17)3 

Followed the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 35.3 mg (30% yield) of the product as a yellow 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 7.77 (d, J = 7.6 Hz, 2H), 7.65 (d, J = 7.6 Hz, 2H), 

4.53 (s, 2H). 

 

  

Methyl 4-(2-azidoacetyl)benzoate (18)6 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 10:1) to give 50.2 mg (46% yield) of the product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 8.15 (d, J = 8.6 Hz, 2H), 7.96 (d, J = 8.6 Hz, 2H), 

4.59 (s, 2H), 3.96 (s, 3H). 

 

  
2-Azido-1-(4-(trifluoromethoxy)phenyl)ethan-1-one (19)7 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 47.3 mg (39% yield) of the product as a yellow 

oil. 
1H NMR (400 MHz, Chloroform-d) δ 7.97 (d, J = 8.7 Hz, 2H), 7.33 (d, J = 8.5 Hz, 2H), 

4.54 (s, 2H). 19F NMR (471 MHz, Chloroform-d) δ -57.5 (m). 

 

  

2-Azido-1-(naphthalen-1-yl)ethan-1-one (20)6 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 54.1 mg (51% yield) of the product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 8.74 (d, J = 8.6 Hz, 1H), 8.05 (d, J = 8.2 Hz, 1H), 

7.89 (d, J = 8.1 Hz, 1H), 7.80 (d, J = 7.2 Hz, 1H), 7.66 – 7.61 (m, 1H), 7.57 (t, J = 7.5 

Hz, 1H), 7.50 (t, J = 7.7 Hz, 1H), 4.57 (s, 2H). 
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2-Azido-1-(thiophen-2-yl)ethan-1-one (21) 4 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 61.5 mg (74% yield) of the product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 7.74–7.70 (m, 2H), 7.16 (dd, J = 4.8, 4.0 Hz, 1H), 

4.45 (s, 2H). 

 

  

2-Azido-1-(benzo[b]thiophen-2-yl)ethan-1-one (22)8 

Following the general procedure (in 0.3 mmol scale), the desired pure product was 

purified using silica gel chromatography (PE: EA = 20:1) to give 38.1 mg (58% yield) 

of the product as a white solid. 
1H NMR (500 MHz, Chloroform-d) δ 7.96 (s, 1 H), 7.93–7.87 (m, 2H), 7.51 (ddd, J = 

8.2, 7.1, 1.3 Hz, 1H), 7.44 (ddd, J = 8.1, 7.2, 1.1 Hz, 1H), 4.56 (s, 2H). 13C NMR (126 

MHz, Chloroform-d) δ 188.0, 142.7, 140.2, 138.9, 129.9, 128.2, 126.3, 125.5, 123.2, 

55.0.  

 

  

2-Azido-1-(benzofuran-2-yl)ethan-1-one (23)9 

Following the general procedure (in 0.3 mmol scale), the desired pure product was 

purified using silica gel chromatography (PE: EA = 20:1) to give 31.2 mg (52% yield) 

of the product as a white solid. 
1H NMR (500 MHz, Chloroform-d) δ 7.74 (dt, J = 7.9, 0.9 Hz, 1H), 7.62 (d, J = 0.9 Hz, 

1H), 7.60 – 7.56 (m, 1H), 7.52 (ddd, J = 8.4, 7.1, 1.2 Hz, 1H), 7.35 (ddd, J = 8.0, 7.0, 

1.0 Hz, 1H), 4.56 (s, 2H).  

 

  

2-azido-1-phenylbutan-1-one (24)10 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 82.1 mg (87% yield) of the product as a 

colorless oil. 
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1H NMR (400 MHz, Chloroform-d) δ 7.96–7.89 (m, 2H), 7.61 (t, J = 7.4 Hz, 1H), 7.49 

(t, J = 7.7 Hz, 2H), 4.54 (dd, J = 8.5, 5.0 Hz, 1H), 2.04–1.93 (m, 1H), 1.90-1.81 (m, 

1H), 1.07 (t, J = 7.4 Hz, 3H). 

 

  

2-Azido-2-methyl-1-phenylpropan-1-one (25)11 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 61.6 mg (60% yield) of the product as a 

colorless oil. 
1H NMR (400 MHz, Chloroform-d) δ 8.13 – 8.07 (m, 2H), 7.56 (tt, J = 6.8, 1.2 Hz, 1H), 

7.46 (t, J = 7.6 Hz, 2H), 1.62 (s, 6H). 

 

  

2-Azido-2,3-dihydro-1H-inden-1-one (26) 12  

Following the general procedure (reaction time = 2 h), the desired pure product was 

purified using silica gel chromatography (PE: EA = 20:1) to give 13.8 mg (22% yield) 

of the product as a yellow solid. 
1H NMR (500 MHz, Chloroform-d) δ 7.80 (d, J = 7.6 Hz, 1H), 7.65 (t, J = 7.5 Hz, 1H), 

7.48 – 7.40 (m, 2H), 4.32 (dd, J = 8.1, 4.6 Hz, 1H), 3.51 (dd, J = 17.1, 8.1 Hz, 1H), 2.94 

(dd, J = 17.1, 4.6 Hz, 1H). 

 

  

6-Azido-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-one (27)13 

Following the general procedure, the desired pure product was purified using silica gel 

chromatography (PE: EA = 20:1) to give 61.5 mg (49% yield) of the product as a white 

solid. 
1H NMR (400 MHz, Chloroform-d) δ 7.78 (dd, J = 7.7, 1.1 Hz, 1H), 7.44 (td, J = 7.5, 

1.4 Hz, 1H), 7.33 (t, J = 7.4 Hz, 1H), 7.23 (d, J = 7.6 Hz, 1H), 4.27 (dd, J = 10.7, 5.3 

Hz, 1H), 3.03 – 2.94 (m, 2H), 2.24 – 2.10 (m, 2H), 2.00 – 1.62 (m, 1H), 1.85 – 1.76 (m, 

1H). 
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5. Unsuccessful Substrates 

  Unfortunately, the current protocol was not applicable to the oxyazidolation of enol 

acetate deriving from aliphatic ketones.  

6. Derivatizations of the product 

Procedure for the click reaction7 

 

 

A solution of 2-azido-1-phenylethan-1-one (2) (40.3 mg, 0.25 mmol) and ethisterone 

28 (78.1 mg, 0.25 mmol) in presence of CuSO4·5H2O (125 mg, 0.5 mmol) and sodium 

ascorbate (98 mg, 0.5 mmol) in 5 mL H2O/t-BuOH (1:1) was stirred at room 

temperature under an argon atmosphere for 12 h followed purification by column 

chromatography on silica gel (10:1 v/v DCM/MeOH) to give 99.3 mg of product 29 as 

a white solid (86% yield).  

IR (neat, cm-1): 2939 (s), 1702 (s), 1662 (s), 1228 (s), 690 (m).1H NMR (400 MHz, 

Chloroform-d) δ 7.95 (d, J = 7.8 Hz, 2H), 7.63 (t, J = 7.4 Hz, 1H), 7.54 – 7.48 (m, 3H), 

5.82 (d, J = 2.3 Hz, 2H), 5.66 (s, 1H), 3.09 (s, 1H), 2.42 – 2.21 (m, 5H), 2.15 – 2.06 (m, 

1H), 1.95 – 1.80 (m, 3H), 1.65 – 1.29 (m, 7H), 1.15 (s, 3H), 1.05 (s, 4H), 0.75 – 0.68 

(m, 1H), 0.55 – 0.48 (m, 1H).13C NMR (101 MHz, Chloroform-d) δ 199.9, 190.7, 171.7, 

154.3, 134.9, 134.2, 129.4, 128.4, 124.0, 123.5, 82.4, 55.8, 53.5, 49.1, 47.2, 38.9, 38.1, 

36.5, 35.9, 34.2, 33.1, 32.9, 31.9, 24.0, 20.9, 17.7, 14.6. HRMS (ESI) calculated for 

C29H36N3O3
+ [M + H] +: 474.2751; found: 474.2748. 
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Procedure for the synthesis of 3-substituted isoquinoline5 

 

 

2-(Formylphenyl)acrylate 30 (102.1 mg, 0.5 mmol), α-azidoketone (80.6 mg, 0.5 

mmol), and MeOH (3.0 mL) were taken in a 10 mL round bottom flask, and then freshly 

prepared piperidinium acetate (145.2 mg, 1.0 mmol) was added. The reaction mixture 

was initially stirred at room temperature for 3 h, and after that, the reaction temperature 

was increased to 80 oC in the oil bath and stirred at this temperature for another 3 h. 

After complete consumption of starting materials, (reaction monitored by TLC), MeOH 

was removed under reduced pressure and a crude product was obtained which was 

purified by column chromatography using a mixture of ethyl acetate/petroleum ether 

(40 %) on silica gel to provide the desired product (31) in a 58% isolated yield.  

 

1H NMR (500 MHz, Chloroform-d) δ 9.34 (s, 1H), 8.47 (s, 1H), 8.08 (dd, J = 8.3, 1.3 

Hz, 3H), 8.01 (d, J = 8.1 Hz, 1H), 7.83 – 7.74 (m, 2H), 7.63 – 7.59 (m, 1H), 7.53 – 7.49 

(m, 2H). 

 

7. Mechanism Studies 

7.1 Cyclic Voltammetry Studies 

 General information: Cyclic voltammetry (CV) experiments were conducted in a 

10 mL glass vial fitted with a glassy carbon working electrode (3 mm in diameter), a 

platinum wire auxiliary electrode and SCE reference electrode. The scan rate was 

0.1 V/s. All the data was obtained in the background of 0.1 M n-Bu4NPF6. Current was 

reported in mA, while all potentials were reported in V against the Fc+/0 redox couple.  

The cyclic voltammetry studies show while there is no obvious oxidation peak for 

TMSN3,14 1-phenylvinylacetate (1) exhibits two oxidation peaks. The first peak (Ep/2 = 

1.51 V vs Fc+/0) was assigned to be the oxidation of the vinyl acetate moiety. 
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In the electrolysis of the isopropyl-substituted substrate, the starting material 7a 

was fully consumed. Unfortunately, attempts to identify the byproduct(s) were 

unsuccessful. The cyclic voltammetry studies show a similar redox profile for the 

oxidation of vinylacetate moiety (Ep/2 = 1.52 V vs Fc+/0) of compound 7a. In addition, 

the oxidation of isopropylbenzene (7b) might constitute the possible side-reaction as 

proved by its low onset oxidation potential (Eonset = 1.68 V vs Fc+/0), which has also 

been previously documented in the literature (Nature, 2015, 517, 600-604; J. Am. 

Chem. Soc. 2020, 142, 41, 17693–17702).  
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7.2 18O Labelling Experiment 

We have conducted a H2
18O experiment and found there was no 18O incorporation 

in the obtained α-azidoketone (2). Therefore, the oxygen source of the newly formed 

carbonyl moiety should originate directly from the vinyl acetate. 
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9. Spectral Data (1H, 13C, 19F) of Products  

 

  

2 1H NMR (500 MHz, CDCl3) 
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3 1H NMR (400 MHz, CDCl3) 
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4 1H NMR (500 MHz, CDCl3) 
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5 1H NMR (500 MHz, CDCl3) 
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6 1H NMR (400 MHz, CDCl3) 
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6 13C NMR (101 MHz, CDCl3) 
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7 1H NMR (500 MHz, CDCl3) 
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8 1H NMR (400 MHz, CDCl3) 
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9 1H NMR (500 MHz, CDCl3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 S30 

 

 

  

9 13C NMR (126 MHz, CDCl3) 
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10 1H NMR (500 MHz, CDCl3) 
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11 1H NMR (500 MHz, CDCl3) 
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12 1H NMR (500 MHz, CDCl3) 
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13 1H NMR (500 MHz, CDCl3) 
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13 1H NMR (101 MHz, CDCl3) 
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14 1H NMR (400 MHz, CDCl3) 
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15 1H NMR (400 MHz, CDCl3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 S38 

 

 

 
15 19F NMR (471 MHz, CDCl3)  
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16 1H NMR (400 MHz, CDCl3) 
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17 1H NMR (400 MHz, CDCl3) 
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18 1H NMR (400 MHz, CDCl3) 
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19 1H NMR (400 MHz, CDCl3) 
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19 19F NMR (471 MHz, CDCl3) 
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20 1H NMR (400 MHz, CDCl3) 
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21 1H NMR (400 MHz, CDCl3) 
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22 1H NMR (500 MHz, CDCl3) 
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22 13C NMR (126 MHz, CDCl3) 
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23 1H NMR (500 MHz, CDCl3) 
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24 1H NMR (400 MHz, CDCl3) 
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25 1H NMR (400 MHz, CDCl3) 
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26 1H NMR (500 MHz, CDCl3) 
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27 1H NMR (400 MHz, CDCl3) 
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29 1H NMR (400 MHz, CDCl3) 
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29 13C NMR (101 MHz, CDCl3) 
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31 1H NMR (400 MHz, CDCl3) 
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