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1. Analytical data of reaction products 

 

 

Acetophenone: 

1H NMR (500 MHz, CDCl3) δ 7.97 (d, J = 7.0 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 7.8 

Hz, 2H), 2.62 (s, 3H) ppm 
13C NMR (126 MHz, CDCl3) δ 198.4, 137.3, 133.3, 128.7, 128.5, 26.8 ppm 

MS (EI) m/z = 120.08, 105.04, 77.06, 51.05 

NMR data is in agreement with the published data.1 

(Column chromatography in n-hexane/EtOAc 4:1 as eluent.) 

 

4-Methyl-acetophenone: 

1H NMR (500 MHz, CDCl3) 7.86 (d, J =8.1 Hz, 2H), 7.26 (d, J =8.0 Hz, 2H), 2.58 (s, 3H), 2.41 

(s, 3H) ppm 
13C NMR (126 MHz, CDCl3) 197.9, 143.9, 134.7, 129.3, 128.5, 26.6, 21.7 ppm 

MS (EI) m/z = 134.08, 119.07, 91.06, 77.05, 65.04 

NMR data is in agreement with the published data.2 

(Column chromatography in n-hexane/EtOAc 2:1 as eluent.) 

 

 

 

4-Ethyl-acetophenone: 

1H NMR (500 MHz, CDCl3) δ 7.89 (d, J = 8.3 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 2.71 (q, J = 

7.6 Hz, 2H), 2.58 (s, 3H), 1.26 (t, J = 7.6 Hz, 3H) 
13C NMR (126 MHz, CDCl3) 197.9, 150.1, 134.9, 128.6, 128.1, 29.0, 26.6, 15.2 ppm 

MS (EI) m/z 148.08, 133.07, 105.04, 91.05, 77.06, 63.07 

NMR data is in agreement with the published data.3 

(Column chromatography in n-hexane/EtOAc 2:1 as eluent.) 

 

 

4-Methoxy-acetophenone: 
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1H NMR (500 MHz, CDCl3) δ 7.94 (d, J = 8.9 Hz, 2H), 6.93 (d, J = 9.0 Hz, 2H), 3.87 (s, 3H), 

2.56 (s, 3H) ppm 
13C NMR (126 MHz, CDCl3) 196.8, 163.5, 130.6, 130.3, 113.7, 55.5, 26.4  ppm 

MS (EI) m/z = 150.08, 135.06, 107.05, 92.03, 77.04, 63.03 

NMR data is in agreement with the published data.2 

 

 

4-tertButhyl-acetophenone:  

1H NMR (500 MHz, CDCl3) δ 7.90 (d, J = 8.5 Hz, 2H), 7.48 (d, J = 8.5 Hz, 2H), 2.58 (s, 3H), 

1.34 (s, 9H) ppm 
13C NMR (126 MHz, CDCl3) δ 197.9, 156.8, 134.6, 128.3, 125.5, 35.1, 31.1, 26.6 ppm 

MS (EI) m/z = 176.12, 161.11, 146.09, 133.09, 115.09, 105.07, 91.06, 77.06, 51.03 

NMR data is in agreement with the published data.2 

(Column chromatography in n-hexane/EtOAc 9:1 as eluent.) 

 

 

 

4-Methoxy-2-methylacetophenone 

1H NMR (500 MHz, CDCl3) δ 7.76 (d, J = 8.3 Hz, 1H), 6.75 (d, J = 8.3 Hz, 2H), 3.84 (s, 3H), 

2.57 (s, 3H), 2.55 (s, 3H) ppm 
13C NMR (126 MHz, CDCl3) δ 199.5, 162.0, 142.3, 132.6, 130.0, 117.5, 110.6, 55.3, 29.1, 22.7 

ppm 

MS (EI) m/z = 164.10, 149.08, 121.07, 105.06, 91.07, 77.07, 51.03 

NMR data is in agreement with the published data.5,6 

(Column chromatography in n-hexane/EtOAc 1:1 as eluent.) 

 

 

2,4,5-Trimethylacetophenone 

1H NMR (500 MHz, CDCl3) δ 7.48 (s, 1H), 6.99 (s, 1H), 2.55 (s, 3H), 2.47 (s, 3H), 2.26 (s, 

3H), 2.25 (s, 3H) ppm 
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13C NMR (126 MHz, CDCl3) δ 201.2, 140.8, 136.2, 135.0, 133.7, 133.5, 131.1, 29.4, 21.3, 19.7, 

19.3 ppm 

MS (EI) m/z = 162.12, 147.09, 119.10, 103.08, 91.06, 77.04, 51.03 

NMR data is in agreement with the published data.7 

(Column chromatography in n-hexane/EtOAc 9:1 as eluent.) 

 

 

 

Acetylferrocene: 

1H NMR (500 MHz, CDCl3) δ 4.76 (t, J = 2.0 Hz, 2H), 4.50 – 4.47 (m, 2H), 4.19 (s, 5H), 2.38 

(s, 3H) ppm 
13C NMR (126 MHz, CDCl3) δ 202.2, 79.3, 72.4, 69.9, 69.7, 27.5 ppm 

MS (EI) m/z = 228.03, 213.01, 184.99, 163.01, 129.08, 120.97, 93.97, 80.95, 65.05, 55.93 

NMR data is in agreement with the published data.9 

(Column chromatography in n-hexane/EtOAc 2:1 as eluent.) 

 

 

3-Acetylthiophene:  

1H NMR (500 MHz, CDCl3) δ 8.04 (dd, J = 3.0, 1.3 Hz, 1H), 7.54 (dd, J = 5.1, 1.3 Hz, 1H), 

7.31 (dd, J = 5.2, 2.9 Hz, 1H), 2.53 (s, 3H) ppm 
13C NMR (126 MHz, CDCl3) δ 192.3, 142.6, 132.4, 127.0, 126.4, 27.6 ppm 

MS (EI) m/z = 126.02, 111.00, 82.99  

NMR data is in agreement with the published data.8 

 

 

Ethyl-pyruvate:  

1H NMR (500 MHz, CDCl3) δ 4.32 (q, J = 7.2 Hz, 2H), 2.47 (d, J = 1.1 Hz, 3H), 1.37 (d, J = 

14.4 Hz, 3H) ppm 
13C NMR (126 MHz, CDCl3) δ 191.85, 160.72, 62.2, 26.4, 13.8 ppm 

MS (EI) m/z = 116.1, 73.1, 61.1 

NMR data is in agreement with the published data.10 

(Column chromatography in n-hexane/EtOAc 1:1 as eluent.) 
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2-Decanone:  

1H NMR (500 MHz, CDCl3) δ 2.42 (t, J = 7.5 Hz, 2H), 2.13 (s, 3H), 1.55 (dd, J = 16.8, 10.9 

Hz, 2H), 1.28 – 1.26 (m, 10H), 0.88 (t, J = 6.8 Hz, 3H). 

13C NMR (126 MHz, CDCl3) 209.6, 43.8, 31.8, 29.9. 29.4, 29.2, 29.1, 23.9, 22.6, 14.1 ppm 

MS (EI) m/z = 156.16, 141.15, 113.11, 96.12, 85.09, 71.07, 58.05 

NMR data is in agreement with the published data.11 

(Column chromatography in n-hexane/EtOAc 1:2 as eluent.) 

 

 

 

1-(4-methoxyphenyl)ethan-1-one-2,2,2-d3: 

1H NMR (500 MHz, CDCl3) δ 7.91 (d, 2H), 6.91 (d, 2H), 3.85 (s, 3H) ppm 
13C NMR (126 MHz, CDCl3) δ 196.8, 163.4, 130.5, 130.2, 113.5, 55.4, 25.5 ppm 

MS (EI) m/z = 153.14, 135.08, 107.10, 92.04, 77.08, 64.08 
1H NMR data is in agreement with the published data.12 

(Column chromatography in n-hexane/EtOAc 4:1 as eluent.) 

 

 

1-(4-methoxy-2-methylphenyl)ethan-1-one-2,2,2-d3:  

1H NMR (500 MHz, CDCl3) δ 7.74 (d, 1H), 6.75 (d, 2H), 3.84 (s, 3H), 2.57 (s, 3H) ppm 
13C NMR (126 MHz, CDCl3) δ 199.5, 161.9, 142.2, 132.4, 130.0, 117.5, 110.5, 55.3, 28.1, 22.4 

ppm 

MS (EI) m/z = 167.15, 149.11, 91.11, 77.11 
 

 

1-(2,4,5-trimethylphenyl)ethan-1-one-2,2,2-d3: 

1H NMR (500 MHz, CDCl3) δ 7.47 (s, 1H), 7.00 (s, 1H), 2.47 (s, 3H), 2.27 (s, 6H) ppm 
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13C NMR (126 MHz, CDCl3) δ 200.9, 140.7, 136.1, 135.2, 133.6, 133.5, 131.0, 31.5, 21.0, 

19.5, 19.1 ppm 

MS (EI) m/z = 165.19, 147.13, 119.15, 91.10, 77.10  

(Column chromatography in n-hexane/EtOAc 9:1 as eluent.) 

 

 

 

1-(thiophen-3-yl)ethan-1-one-2,2,2-d3: 

1H NMR (500 MHz, CDCl3) δ 8.03 (dd, J = 3.0, 1.3 Hz, 1H), 7.54 (dd, J=5.1, Hz, 1H), 7.31 

(dd, J= 5.1, 2.9 Hz, 1 H) ppm 
13C NMR (126 MHz, CDCl3) δ 192.4, 142.6, 132.3, 126.9, 126.3, 29.7 ppm 

MS (EI) m/z = 129.06, 128.04, 111.01, 83.08 

(Column chromatography in n-hexane/EtOAc 2:1 as eluent.) 
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2. Collection of NMR spectra 
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Figure S1. 1H NMR spectrum of acetophenone in CDCl3. 
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Figure S2. 13C NMR spectrum of acetophenone in CDCl3. 
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Figure S3. 1H NMR spectrum of 4-methylacetophenone in CDCl3. 
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Figure S4. 13C NMR spectrum of 4-methylacetophenone in CDCl3. 
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Figure S5. 1H NMR spectrum of 4-ethylacetophenone in CDCl3. 
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Figure S6. 13C NMR spectrum of 4-ethylacetophenone in CDCl3. 
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Figure S7. 1H NMR spectrum of 4-methoxyacetophenone in CDCl3. 
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Figure S8. 13C NMR spectrum of 4-methoxyacetophenone in CDCl3. 
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Figure S9. 1H NMR spectrum of 4-tertbuthylacetophenone in CDCl3.. 
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Figure S10. 13C NMR spectrum of 4-tertbuthylacetophenone in CDCl3. 
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Figure S11. 1H NMR spectrum of 4-methoxy-2-methylacetophenone in CDCl3. 
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Figure S12. 13C NMR spectrum of 4-methoxy-2-methylacetophenone in CDCl3. 
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Figure S13. 1H NMR spectrum of 2,4,5-trimethylacetophenone in CDCl3. 
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Figure S14. 13C NMR spectrum of 2,4,5-trimethylacetophenone in CDCl3. 
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Figure S15. 1H NMR spectrum of acetylferrocene in CDCl3. 
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Figure S16. 13C NMR spectrum of acetylferrocene in CDCl3. 
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Figure S17. 1H NMR spectrum of 3-acetylthiophene in CDCl3. 
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Figure S18. 13C NMR spectrum of 3-acetylthiophene in CDCl3. 
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Figure S19. 1H NMR spectrum of ethyl-pyruvate in CDCl3. 
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Figure S20. 13C NMR spectrum of ethyl-pyruvate in CDCl3. 
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Figure S21. 1H NMR spectrum of 2-decanone in CDCl3. 
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Figure S22. 13C NMR spectrum of 2-decanone in CDCl3. 
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Figure S23. 1H NMR spectrum of 1-(4-methoxyphenyl)ethan-1-one-2,2,2-d3 
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Figure S24. 13C NMR spectrum of 1-(4-methoxyphenyl)ethan-1-one-2,2,2-d3 

 



33 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure S25. 1H NMR spectrum of 1-(4-methoxy-2-methylphenyl)ethan-1-one-2,2,2-d3 
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Figure S26. 13C NMR spectrum of 1-(4-methoxy-2-methylphenyl)ethan-1-one-2,2,2-d3 
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Figure S27. 1H NMR spectrum of 1-(2,4,5-trimethylphenyl)ethan-1-one-2,2,2-d3 
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Figure S28. 13C NMR spectrum of 1-(2,4,5-trimethylphenyl)ethan-1-one-2,2,2-d3 
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Figure S29. 1H NMR spectrum of 1-(thiophen-3-yl)ethan-1-one-2,2,2-d3 
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Figure S30. 13C NMR spectrum of 1-(thiophen-3-yl)ethan-1-one-2,2,2-d3 
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