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1. Experimental details 

a) General Information 

1
H NMR spectra were recorded using a Bruker Avance DPX 400 MHz instrument with 

tetramethylsilane (TMS) as an internal standard. 
13

C NMR spectra were obtained at 100 MHz and 

referenced to the internal solvent signals. HRMS (ESI) spectra were recorded on Thermo 

Scientific Q Exactive Mass Spectrometer. ESR spectra were recorded at room temperature using a 

Bruker ESP-300E spectrometer at 9.8 GHz, X-band, with 100 Hz field modulation. Solvents were 

dried by the general methods before use. Photoirradiation was carried out with LEDs (blue light). 

Commercially available reagents were used without further purification. All of the enamines 

needed for 1,2-acyl migration reactions were prepared using the reported procedure and were 

further purified through column chromatography.
1
 

b) General procedure for 1,2-acyl migration reaction catalyzed by visible light: 

A 10 mL Pyrex tube equipped with a magnetic stir bar was charged with enamine 1 (0.1 mmol), 

platinum (II) complex (0.0005 mmol) and the corresponding alcohol 2 (2 mL), then the mixture 

was bubbled with a stream of O2 for 15 min. and sealed under irradiation with LEDs (blue light) at 

room temperature for 1.5 h. Then the mixture was evaporated under reduced pressure to remove 

the solvent and the residue was purified by flash chromatography on silica gel to afford the desired 

product . 
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Scheme S1. Gram Scale Reaction 

 

 

Scheme S2. Radical Captured Experiment 

  

 

Scheme S3. Isotope Experiments 
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Figure S1. Effect of Photosensitizer in the 1,2-Acyl Migration Reaction 
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2. Characterization of all products  

methyl 2-methyl-3-oxo-2-(phenylamino)butanoate (3a) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.4), oily brown liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.15 (t, J = 7.9 Hz, 2H), 6.74 (t, J = 7.3 Hz, 

1H), 6.52 (d, J = 7.8 Hz, 2H), 5.25 (s, 1H), 3.79 (s, 3H), 2.20 (s, 3H), 1.69 (s, 3H). 
13

C NMR (100 

MHz, CDCl3) δ 203.6, 171.9, 144.0, 129.6, 118.5, 114.3, 69.8, 53.7, 24.9, 18.8. HRMS (ESI) 

Calcd. for C12H16NO3 [M+H]: 222.1130. Found: 222.1120. 

methyl 2-methyl-3-oxo-2-(p-tolylamino)butanoate (3b) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.4), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 6.96 (d, J = 8.1 Hz, 2H), 6.49 – 6.40 (m, 

2H), 5.10 (s, 1H), 3.79 (s, 3H), 2.23 (s, 3H), 2.20 (s, 3H), 1.66 (s, 3H). 
13

C NMR (100 MHz, 

CDCl3) δ 204.0, 172.0, 141.7, 130.1, 127.9, 114.6, 69.9, 53.7, 25.0, 20.6, 18.8. HRMS (ESI) Calcd. 

for C13H18NO3 [M+H]: 236.1287. Found: 236.1274. 

methyl 2-methyl-3-oxo-2-(p-tolylamino)butanoate (3c) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.2), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 6.74 (dd, J = 6.7, 2.3 Hz, 2H), 6.51 (dd, J 

= 6.7, 2.3 Hz, 2H), 5.03 (s, 1H), 3.78 (s, 3H), 3.73 (s, 3H), 2.21 (s, 3H), 1.62 (s, 3H). 
13

C NMR 

(100 MHz, CDCl3) δ 204.1, 172.1, 153.2, 137.9, 116.6, 115.1, 70.3, 55.8, 53.6, 25.0, 19.0. HRMS 

(ESI) Calcd. for C13H18NO4 [M+H]: 252.1236. Found: 252.1223. 

methyl 2-((4-chlorophenyl)amino)-2-methyl-3-oxobutanoate (3d) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 
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0.3), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.10 (d, J = 8.8 Hz, 2H), 6.46 (d, J = 8.9 

Hz, 2H), 3.78 (s, 3H), 2.19 (s, 3H), 1.66 (s, 3H). 
13

C NMR (100 MHz, CDCl3) δ 203.1, 171.7, 

142.7, 129.5, 123.4, 115.5, 69.8, 53.9, 24.8, 18.7. HRMS (ESI) Calcd. for C12H15ClNO3 [M+H]: 

256.0741. Found: 256.0728. 

methyl 2-((4-bromophenyl)amino)-2-methyl-3-oxobutanoate (3e) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.3), oily brown liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.26 – 7.18 (m, 2H), 6.44 – 6.35 (m, 2H), 

5.34 (s, 1H), 3.78 (s, 3H), 2.18 (s, 3H), 1.66 (s, 3H). 
13

C NMR (100 MHz, CDCl3) δ 203.0, 171.6, 

143.2, 132.4, 115.9, 110.4, 69.7, 53.9, 24.8, 18.7. HRMS (ESI) Calcd. for C12H15BrNO3 [M+H]: 

300.0235. Found: 300.0222. 

ethyl 2-(3-hydroxyphenylamino)-2-methyl-3-oxobutanoate (3f) 

H
N

O

O

O

HO

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 4:1, Rf = 

0.3), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 6.98 (t, J = 8.1 Hz, 1H), 6.22 (dd, J = 8.0, 

1.8 Hz, 1H), 6.11 (dd, J = 8.1, 1.8 Hz, 1H), 6.02 (s, 1H), 5.30 (s, 1H), 4.25 (q, J = 7.1 Hz, 2H), 

2.19 (s, 3H), 1.67 (s, 3H), 1.23 (t, J = 7.2 Hz, 4H). 
13

C NMR (100 MHz, CDCl3) δ 204.1, 171.3, 

157.0, 145.6, 130.6, 107.2, 105.7, 101.2, 69.9, 63.0, 24.9, 18.8, 14.1. HRMS (ESI) Calcd. for 

C13H18NO4 [M+H]: 252.1236. Found: 252.1224. 

methyl 2-(3-fluorophenylamino)-2-methyl-3-oxobutanoate (3g) 

H
N

O

O

O

F

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.2), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.08 (dd, J = 15.0, 8.2 Hz, 1H), 6.42 (s, 

1H), 6.25 (dd, J = 24.1, 9.8 Hz, 2H), 3.79 (s, 3H), 2.19 (s, 3H), 1.69 (s, 3H). 
13

C NMR (100 MHz, 

CDCl3) δ 202.7, 171.5, 165.2, 162.8, 145.8, 130.7, 109.8, 105.1, 104.9, 101.2, 101.0, 69.7, 53.8, 

24.7, 18.7. HRMS (ESI) Calcd. for C12H15FNO3 [M+H]: 240.1036. Found: 240.1024. 

methyl 2-methyl-3-oxo-2-(o-tolylamino)butanoate (3h) 
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Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.4), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.09 (d, J = 7.3 Hz, 1H), 7.02 (t, J = 7.3 

Hz, 1H), 6.68 (t, J = 7.4 Hz, 1H), 6.29 (d, J = 8.0 Hz, 1H), 5.33 (s, 1H), 3.79 (s, 3H), 2.26 (s, 3H), 

2.20 (s, 3H), 1.71 (s, 3H). 
13

C NMR (100 MHz, CDCl3) δ 203.9, 172.2, 142.1, 130.9, 127.2, 123.5, 

118.1, 111.1, 69.8, 53.8, 24.8, 19.0, 17.9. HRMS (ESI) Calcd. for C13H18NO3 [M+H]: 236.1287. 

Found: 236.1277. 

methyl 2-(2-methoxyphenylamino)-2-methyl-3-oxobutanoate (3i) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.3), oily brown liquid. 
1
H NMR (400 MHz, CDCl3) δ 6.84 – 6.65 (m, 3H), 6.31 (dd, J = 7.7, 1.6 

Hz, 1H), 5.88 (s, 1H), 3.88 (s, 3H), 3.79 (s, 3H), 2.19 (s, 3H), 1.68 (s, 3H). 
13

C NMR (100 MHz, 

CDCl3) δ 204.0, 171.9, 147.7, 133.9, 121.1, 117.8, 111.3, 110.1, 69.6, 55.6, 53.6, 24.9, 18.7. 

HRMS (ESI) Calcd. for C13H18NO4 [M+H]: 252.1236. Found: 252.1226. 

methyl 2-(2-fluorophenylamino)-2-methyl-3-oxobutanoate (3j) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.4), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.01 (td, J = 11.7, 8.1, 1.3 Hz, 1H), 6.90 

(t, J = 7.7 Hz, 1H), 6.73 – 6.59 (m, 1H), 6.49 – 6.35 (m, 1H), 5.57 (s, 1H), 3.80 (s, 3H), 2.21 (s, 

3H), 1.68 (s, 3H). 
13

C NMR (100 MHz, CDCl3) δ 203.1, 171.6, 153.5, 151.1, 132.7, 132.6, 124.7, 

124.6, 118.3, 118.2, 115.4, 115.2, 113.5, 113.5, 69.5, 53.8, 24.8, 18.9. HRMS (ESI) Calcd. for 

C12H15FNO3 [M+H]: 240.1036. Found: 240.1026. 

ethyl 2-methyl-3-oxo-2-(phenylamino)butanoate (3k) 

H
N

O

O

O  

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.3), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.14 (t, J = 7.9 Hz, 4H), 6.73 (t, J = 7.3 

Hz, 2H), 6.53 (d, J = 7.8 Hz, 4H), 5.29 (s, 2H), 4.25 (q, J = 7.1 Hz, 4H), 2.20 (s, 6H), 1.68 (s, 6H), 
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1.23 (t, J = 7.1 Hz, 7H). 
13

C NMR (100 MHz, CDCl3) δ 203.9, 171.3, 144.2, 129.6, 118.5, 114.4, 

69.8, 62.9, 24.9, 18.8, 14.2. HRMS (ESI) Calcd. for C13H18NO3 [M+H]: 236.1287. Found: 

236.1276. 

propyl 2-methyl-3-oxo-2-(phenylamino)butanoate (3l) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.3), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.14 (t, J = 7.9 Hz, 2H), 6.73 (t, J = 7.3 

Hz, 1H), 6.53 (d, J = 7.8 Hz, 2H), 5.30 (s, 1H), 4.15 (t, J = 6.6 Hz, 2H), 2.20 (s, 3H), 1.69 (s, 3H), 

1.68 – 1.55 (m, 2H), 0.87 (t, J = 7.4 Hz, 3H). 
13

C NMR (100 MHz, CDCl3) δ 203.8, 171.4, 144.2, 

129.5, 118.5, 114.3, 69.9, 68.4, 24.8, 21.9, 18.8, 10.3. HRMS (ESI) Calcd. for C14H20NO3 [M+H]: 

250.1443. Found: 250.1431. 

isopropyl 2-methyl-3-oxo-2-(phenylamino)butanoate (3m) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.3), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.14 (t, J = 8.0 Hz, 2H), 6.72 (t, J = 7.3 

Hz, 1H), 6.53 (d, J = 7.7 Hz, 2H), 5.29 (s, 1H), 5.10 (dt, J = 12.5, 6.3 Hz, 1H), 2.18 (s, 3H), 1.66 (s, 

3H), 1.21 (dd, J = 33.3, 6.3 Hz, 6H). 
13

C NMR (100 MHz, CDCl3) δ 203.9, 170.8, 144.3, 129.5, 

118.5, 114.4, 70.7, 69.9, 24.8, 21.6, 21.5, 18.7. HRMS (ESI) Calcd. for C14H20NO3 [M+H]: 

250.1443. Found: 250.1433. 

tert-butyl 2-methyl-3-oxo-2-(phenylamino)butanoate (3n) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.5), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.17 – 7.10 (m, 2H), 6.72 (t, J = 7.3 Hz, 

1H), 6.53 (dd, J = 8.6, 0.9 Hz, 2H), 2.18 (s, 3H), 1.63 (s, 3H), 1.43 (s, 9H). 
13

C NMR (100 MHz, 

CDCl3) δ 204.3, 170.3, 144.5, 129.6, 118.4, 114.4, 83.8, 70.3, 27.9, 24.9, 18.6. HRMS (ESI) Calcd. 

for C15H22NO3 [M+H]: 264.1600. Found: 264.1587. 

methyl 2-ethyl-3-oxo-2-(phenylamino)pentanoate (3o) 
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Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.4), colorless oily liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.17 – 7.08 (m, 2H), 6.72 (t, J = 7.3 Hz, 

1H), 6.50 (d, J = 7.7 Hz, 2H), 3.77 (s, 3H), 2.51 (dd, J = 50.1, 18.0 Hz, 2H), 2.33 (q, J = 7.4 Hz, 

2H), 1.04 (t, J = 7.3 Hz, 3H), 0.66 (t, J = 7.5 Hz, 3H). 
13

C NMR (100 MHz, CDCl3) δ 206.8, 171.3, 

144.0, 129.5, 118.3, 114.1, 73.5, 53.5, 30.8, 22.9, 8.3, 7.5. HRMS (ESI) Calcd. for C14H20NO3 

[M+H]: 250.1443. Found: 250.1431. 

(
18
O) methyl 2-methyl-3-oxo-2-(phenylamino)butanoate (3p) 

 

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.4), oily brown liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.15 (t, J = 7.8 Hz, 2H), 6.74 (t, J = 7.2 Hz, 

1H), 6.52 (d, J = 8.4 Hz, 2H), 3.79 (s, 3H), 2.20 (s, 3H), 1.68 (s, 3H). 
13

C NMR (100 MHz, CDCl3) 

δ 203.6, 171.8, 144.0, 129.5, 118.5, 114.3, 69.8, 53.7, 24.8, 18.8. HRMS (ESI) Calcd. for 

C12H16NO2
18

O [M+H]: 224.1173. Found: 224.1164. 

Deuterated-methyl 2-methyl-3-oxo-2-(phenylamino)butanoate (3r) & Deuterated-methyl 

2-mono-deuterated methyl-3-oxo-2-(phenylamino)butanoate (3s) 

   

Isolated by column chromatography on silica gel (eluting with hexane/ethyl acetate = 16:1, Rf = 

0.4), oily brown liquid. 
1
H NMR (400 MHz, CDCl3) δ 7.15 (t, J = 7.9 Hz, 2H), 6.74 (t, J = 7.3 Hz, 

1H), 6.52 (d, J = 8.1 Hz, 2H), 5.28 (s, 1H), 2.20 (s, 3H), 1.71 – 1.63 (m, 2.36H). 
13

C NMR (100 

MHz, CDCl3) δ 203.6, 171.9, 144.1, 129.6, 118.6, 114.3, 69.8, 69.7 (t, J = 4.4 Hz), 52.8 (m), 24.8, 

18.8, 18.5 (t, J = 20.0 Hz). HRMS (ESI) Calcd. for C12H13D3NO3 [3r+H]: 225.1318. Found: 

225.1308, for C12H12D4NO3 [3s+H]: 226.1381. Found: 226.1362.  
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