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Spectra determination 
 

The NMR spectra were recorded using ECA-500 MHz JEOL spectrometers (1H, 500.159 MHz; 
13C, 125.76 MHz). The unified scale1 was used as a primary reference based on the 1H resonance 

of TMS in a dilute solution (volume fraction  < 1%) in chloroform, (CH3)4Si ( 1H,  13C = 0).  

The compounds were assigned using the pfg-COSY, pfg-HMBC and pfg-HSQC pulse 

sequences.2 

The mass spectra of the compounds were determined in an Agilent 1200 Series SQ spectrometer 

coupled to HPLC with electrospray ionization. 

 

NMR and MS data 

 

1-Acetoxyacetophenone (2): 1H NMR (CDCl3, 500 MHz): δ 7.93 (2H, d, J = 7.4 Hz), 

7.62 (1H, t, J = 7.4 Hz), 7.50 (2H, t, J = 7.4 Hz), 5.35 (2H, s), 2.25 (3H, s). 13C{1H} NMR 

(CDCl3, 125 MHz):  δ 192.27, 170.58, 134.29, 134.04, 128,99, 127.89, 66.15, 20.71. MS 

ES-API m/z: M+ 179.1. The spectral data are in accordance with the previous reports.3,4 

-Tosylacetophenone (3): 1H NMR (CDCl3, 500 MHz): δ 7.82 (2H, d, J = 8.5 Hz), 7.81 

(2H, dd, J = 8.1, 1.1 Hz), 7.58 (1H, t,t, J = 7.4, 1.1 Hz), 7.44 (2H, dd, J = 8.1, 7.44 Hz), 

7.31 (2H, d, J = 8.5 Hz), 5.25 (2H, s), 2.41 (3H, s). 13C{1H} NMR (CDCl3, 125 MHz): δ 

190.44, 145.44, 134.31, 133.81, 132.68, 130.03, 129.01, 128.21, 128.06, 70.10, 21.76. 

Spectroscopic properties are consistence to report.5 

2,4-Dioxopentan-3-yl Acetate (5): 1H NMR (CDCl3, 500 MHz): δ 5.42 (1H, s), 2.22 (6H, 

s), 2.18 (3H, s); enol tautomer 14.4 (br, 1H), 2.20 (s, 3H), 2.19 (s, 6H). 13C{1H} NMR 

(CDCl3, 125 MHz): δ 199.14, 169.32, 85.12, 27.33, 20.48; enol tautomer 184.78, 169.40, 

128.20. ES-API m/z: M+ 159.1. Spectroscopic properties are in agreement with the 

report.6,7 

1-acetoxy-2,5-hexanodiona (7): 1H NMR (CDCl3, 500 MHz): δ 4.66 (2H, s), 2.73 (2H, 

t, J= 6.7 Hz), 2.60 (2H, t, J= 6.7 Hz), 2.12 (3H, s), 2.10 (3H, s). 13C{1H} NMR (CDCl3, 

125 MHz): δ 206.82, 202.29, 170.35, 68.06, 36.65, 32.29, 29.77, 20.49.  ES-API m/z: M+ 

173.1. Previously reported.8 

1-acetyloxy-2-butanone (10): 1H NMR (CDCl3, 500 MHz): δ 4.43 (1H, s), 2.43 (2H, q, 

J = 7.4 Hz), 2.15 (3H, s), 1.08 (3H, t, J = 7.42 Hz). 13C{1H} NMR (CDCl3, 125 MHz): δ 

204.53, 170.40, 67.82, 32.14, 20.58, 7.22. ES-API m/z: M+ 131.0. Reported.9 

3-acetyloxy-2-butanone (11): 1H NMR (CDCl3, 500 MHz): δ 5.19 (1H, q, J = 7.1 Hz), 

2.15 (3H, s), 2.12 (3H, s), 1.43 (3H, d, J = 7.1 Hz). 13C{1H} NMR (CDCl3, 125 MHz): δ 

205.73, 170.46, 74.98, 25.73, 20.81, 16.04.  ES-API m/z: M+ 131.0. This compound had 

spectral data which were the same as the given in the literature.9 

1-acetoxy-4-methyl-2-pentanone (13): 1H NMR (CDCl3, 500 MHz): δ 4.60 (2H, s), 2.26 

(2H, d, J = 6.7 Hz) 2.14 (1H, m), 2.14 (3H, s), 0.92 (6H, d, J = 6.4 Hz). 13C{1H} NMR 
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(CDCl3, 125 MHz): δ 203.60, 170.38, 68.43, 47.66, 24.58, 22.60, 20.58. ES-API m/z: M+ 

159.1. The 1H NMR is similar to reported.10 

1-Acetoxy 2-propanone (15): 1H NMR (CDCl3, 500 MHz): δ 4.64 (2H, s), 2.16 (3H, s), 

2.15 (3H, s). 13C {1H} NMR (CDCl3, 125 MHz): δ 201.64, 170.18, 68.39, 26.15, 20.57. 

ES-API m/z: M+ 117.5. The spectral data were consistent with those previously reported.11 

2-acetoxycyclopetanone (17): 1H NMR (CDCl3, 500 MHz): δ 5.04 (1H, dt, J = 1.4, 10.2 

Hz), 2.40 (1H, m), 2.33 (1H, m) 2.23 (1H, quint, J = 9.5), 2.11 (3H, s), 2.08 (1H, m), 1.83 

(2H, m). 13C {1H} NMR (CDCl3, 125 MHz): δ 212.62, 170.31, 75.80, 34.92, 28.47, 20.85, 

17.18. ES-API m/z: . Lit.9,12–15 

2-acetoxycyclohexanone (19): 1H NMR (CDCl3, 500 MHz): δ 5.09 (1H, dd, J = 6.3, 12.0 

Hz), 2.43 (1H, ddt, J = 2.4, 4.5, 13.7 Hz), 2.33 (1H, dt, J = 6.0 13.7 Hz), 2.23 (1H, m), 

2.08 (3H, s), 2.03 (1H, dquintd, J = 2.8, 6.0, 13.0 Hz), 1.91 (1H, m), 1.70 (2H, m), 1.56 

(1H, tq , J = 3.8, 13.0 Hz). 13C {1H} NMR (CDCl3, 125 MHz): δ 204.67, 170.06, 76.61, 

40.73, 33.10, 27.21, 23.79, 20.78. ES-API m/z: M+ 157.1. Spectral data are consistent 

with lit.12,14–16 

2-acetoxycycloheptanone (21): 1H NMR (CDCl3, 500 MHz): δ 5.19 (1H, dd, J = 3.5, 9.8 

Hz), 2.60 (1H, dt, J = 5.6, 16.6 Hz), 2.38 (1H, ddd, J = 4.5, 10.9, 15.8 Hz), 2.08 (3H, s), 

1.95 (1H, dquint, J = 3.1, 13.7 Hz), 1.80 (3H, m), 1.70 (2H, m) 1.59 (1H, qd, J = 2.4, 10.6 

Hz), 1.31 (1H, m). 13C{1H} NMR (CDCl3, 125 MHz): δ 207.75, 170.30, 78.21, 40.74, 

30.34 (2C), 28.52, 26.51, 23.06, 20.80. ES-API m/z: M+ 171.1. Spectral data in agreement 

with the report.15,17 

Cis-2-acetoxy-5-methylcyclohexanone (23a): 1H NMR (CDCl3, 500 MHz): δ 5.01 (1H, 

dd, J = 6.3, 10.9 Hz), 2.48 (1H, dd, J = 5.3, 12.7 Hz), 2.20 (1H, m), 2.17 (1H, m), 2.05 

(3H, s), 1.95 (1H, m), 1.92 (1H, m), 1.67 (1H, m), 1.52 (1H, dd, J = 2.8, 13.4 Hz), 0.95 

(3H, d, J = 6.3 Hz). 13C {1H} NMR (CDCl3, 125 MHz): δ 204.97, 170.10, 76.46, 46.77, 

34.33, 31.63, 24.42, 22.21, 20.73. ES-API m/z: M+ 171.1 

Trans-2-acetoxy-5-methylcyclohexanone (23b): 1H NMR (CDCl3, 500 MHz): δ 5.05 

(1H, ddd, J = 1.0, 6.7, 12.7 Hz), 2.35 (1H, ddd, J = 2.8, 3.8, 13.4 Hz), 2.16 (1H, m), 2.05, 

(3H, s), 2.05 (1H, m), 1.84 (1H, m), 1.77 (1H, m), 1.66 (1H, qd, J = 3.5, 13.4 Hz), 1.42 

(1H, qd, J = 3.5, 13.4 Hz), 0.95 (3H, d, J = 6.3 Hz). 13C {1H} NMR (CDCl3, 125 MHz): 

δ 203.99, 170.00, 76.26, 48.61, 35.03, 32.16, 31.63, 22.11, 20.73. ES-API m/z: M+ 171.1 

Cis-2-acetoxy-6-methylcyclohexanone (26b): 1H NMR (CDCl3, 500 MHz): δ 5.12 (1H, 

ddd, J = 1.0, 6.3, 12.3 Hz), 2.48, (1H, sepd, J = 1.06, 6.36 Hz), 2.28 (1H, m), 2.13 (3H, 

s), 2.11 (1H, m), 2.05, (1H, m),  1.82 (1H, m), 1.72 (1H, m), 1.32 (1H, ddd, J = 3.8, 13.0 

Hz) 1.03 (3H, d, J = 6.3 Hz). 13C{1H} NMR (CDCl3, 125 MHz): δ 206.13, 170.05, 76.79, 

44.34, 36.13, 33.49, 28.00, 20.82, 13.94. ES-API m/z: M+ 171.1. Previously reported.18 

Cis -2-acetoxy-4-t-butylcyclohexanone (29a): 1H NMR (CDCl3, 500 MHz): δ 5.17 (1H, 

ddd, , J = 1.0, 6.3, 13.0 Hz), 2.45 (1H, dq, , J = 2.4, 4.2, 13.7 Hz), 2.37 (1H, ddd, , J = 

1.0, 6.0, 13.7 Hz), 2.27 (1H, dquin, , J = 2.18, 12.01 Hz) 2.11 (3H, s), 2.07 (2H, m), 1.66 

(1H, tt, , J = 2.8, 12.3 Hz) 1.53 (1H, q, J = 12.3 Hz), 1.39 (1H, qd, J = 4.5, 13.4 Hz), 0.89 

(9H, s). 13C{1H} NMR (CDCl3, 125 MHz): δ 205.01, 170.08, 76.22, 45.83, 39.56, 34.25, 

32.51, 27.65, 20.82. ES-API m/z: M+ 213.1. Lit.19 
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1-acetoxy-4-methyl-3-penten-2-ona (31): 1H NMR (CDCl3, 500 MHz): δ 6.00 (1H, 

septet, J = 1.0 Hz), 4.61 (2H, s), 2.13 (3H, d, J = 1.0 Hz), 2.12 (3H, s), 1.88 (3H, d, J = 

1.0 Hz). 13C {1H} NMR (CDCl3, 125 MHz): δ 203.60, 170.38, 159.41, 118.93, 68.79, 

23.01, 21.31, 20.62. ES-API m/z: M+ 157.1. The 1H NMR and MS are similar to 

reported.20 

1-acetoxy-2-indanona (33): δ 7.36 (4H, m), 5.97 (1H, s), 3.60 (1H, d, J = 22.0 Hz), 3.67 

(1H, d, J = 22.0 Hz), 2.17 (3H, s). 13C{1H} NMR (CDCl3, 125 MHz): δ 209.56, 170.26, 

137.18, 136.94, 129.69, 128.08, 125.31, 125.27, 75,37, 41.38, 20.67. ES-API m/z: M+ 

192.1. The 1H NMR is similar to reported.21 

7-oxo-6,7-dihydro-5H-cyclopenta[b]pyridin-6-yl acetate (35): 1H NMR (CDCl3, 500 

MHz): δ 8.81 (1H, d, J = 4.2 Hz), 7.85 (1H, d, J = 7.7 Hz), 7.50 (1H, dd, J = 4.5, 8,1 Hz), 

5.41 (1H, dd, J = 4.9, 8.1 Hz), 3.68 (1H, dd, J = 8.12, 17.3 Hz), 3.08 (1H, dd, J = 4.9, 

17.31 Hz), 2.18 (3H, s). 13C{1H} NMR (CDCl3, 125 MHz): δ 199.55, 170.38, 151.80, 

151.64, 146.05, 135.36, 128.56, 72.77, 31.65, 20.75. ES-API m/z: M+ 192.0 

(E)-1,1'-(diazene-1,2-diylbis(2,1-phenylene))bis(ethan-1-one) (39): 1H NMR (CDCl3, 

500 MHz): δ 8.72 (2H, dd, J = 0.7, 8.4 Hz), 7.88 (2H, dd, J = 1.7, 8.1 Hz), 7.54 (2H, dt, 

J = 1.4, 8.4 Hz), 7.10 (2H, dt, J = 1.4, 8.4 Hz), 2.66 (6H, s). 13C{1H} NMR (CDCl3, 125 

MHz):  δ 202.98, 141.10, 135.27. 131.70, 122.39, 121.70, 120.79, 28.75. ES-API m/z: M+ 

267.1. First reported.22 

Cholesta-1,4-dien-3-one (41): 1H NMR (CDCl3, 500 MHz): δ 7.05 (1H, d, J = 10.0 Hz), 

6.22 (1H, dd, J = 2.0, 10.0 Hz), 6.06 (1H, t, J = 2.0 Hz), 1.24 (3H, s), 0.90 (3H, d, J = 3.1 

Hz), 0.85 (6H, d, J = 3.3 Hz), 0.72 (3H, s). 13C {1H} NMR (CDCl3, 125 MHz): δ 186.36, 

169.96, 156.36, 127.35, 123.75,  56.13, 55.53, 52.46, 42.74, 39.57, 39.55, 36.14, 35.81, 

35.75, 35.60, 33.78, 33.05, 28.21, 28.09, 24.47, 23.89, 22.96, 22.91, 22.64, 18.77, 18.68, 

12.13. ES-API m/z: M+ 383.4. Previously reported.23,24 

1,4-Benzenediol (43): 1H NMR (CDCl3, 500 MHz): δ 6.64 (s). 13C{1H} NMR (CDCl3, 

125 MHz): δ 149.75, 116.19. 
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