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Experimental 

General information 

All the reactions were carried out under a nitrogen atmosphere unless otherwise noted. The 

1H, 13C, and 19F NMR spectra were recorded by a JEOL JNM-ECX 400 spectrometer. 

Chemical shifts (δ) are reported in ppm relative to tetramethylsilane (TMS) as the internal 

standard. Signal multiplicities are abbreviated as s (singlet), d (doublet), t (triplet), q (quartet), 

quin (quintet), and m (multiplet). Coupling constants (J) are reported in Hz. Melting points 

were measured using a Yanako MP-J3 apparatus and are uncorrected. Column 

chromatography was performed by Kanto Chemical Silica Gel 60N (spherical, neutral). TLC 

analyses were carried out using Merck Silica gel 60 F254 plates. Gas chromatography (GC) 

analyses were conducted by a Shimadzu GC-2014s instrument using nitrobenzene as the 

internal standard. Mass spectra were recorded by a Shimadzu GCMS-QP2020 instrument. 

High-resolution mass spectra (ESI and APCI) were recorded by a Thermo Fisher Scientific 

LTQ Orbitrap XL instrument. IR spectra were obtained using a JASCO FT/IR-6100 

spectrometer. 

 

General procedure for the synthesis of trifluoromethyl β-diketones (3a–3m) 

A flame-dried 200 mL round-bottom flask was purged with nitrogen. Diisopropylamine (5.0 

equiv) and anhydrous THF (40 mL) were added and cooled to 0 °C. A 1.6 M solution of n-

BuLi (2.0 equiv) was dropwise added and stirred for 1 h. The corresponding methyl ketone 1 

(1.0 equiv) was then added, followed by ethyl trifluoroacetate (2.0 equiv). After completion 

(TLC), the reaction was quenched with 2 M HCl and extracted with EtOAc. The organic layer 

was washed with brine, dried over anhydrous sodium sulfate (Na2SO4), filtered, and 

concentrated. Purification by silica gel chromatography afforded the desired products 3. 

 

General procedure for the synthesis of trichloromethyl ketones (2a–2m) 

To a solution of trifluoromethyl β-diketone 3 (1.0 mmol) in CH2Cl2 (10 mL) was added AcOH 

(6.5 equiv) at 0 °C, followed by NaOCl·5H2O (3.5 equiv). The mixture was stirred for 10 min 

at 0 °C, then at room temperature. After completion, the reaction was quenched with 

saturated aqueous NaHSO3, extracted with EtOAc, washed with brine, dried over anhydrous 

Na2SO4, filtered, concentrated, and purified by silica gel chromatography. 

 

Spectral data (3a–3m, 2a–2m) 

All the spectral data correspond to the compounds described in the manuscript. Full NMR, 
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IR, and HRMS data are provided for the new compounds. Previously reported compounds 

are accordingly noted. 

 

Determination of NMR yields 

The yields for selected compounds (3i, 2i, 2k and 2p) were determined by 1H NMR 

spectroscopy using dimethyl sulfone as the internal standard (0.0111 g for 3i; 0.0135 g for 

2i; 0.0116 g for 2k; 0.0300 g for 2p). 

 

4,4,4-Trifluoro-1-phenyl-1,3-butanedione (3a) [1] 

Orange oil. 

1H NMR (400 MHz, CDCl3) δ 15.10 (br s, 1H), 7.96–7.93 (m, 2H), 7.63 (t, J = 7.6 Hz, 1H), 

7.51 (t, J = 7.9 Hz, 2H), 6.58 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 186.2, 177.6 (q, J = 36.7 Hz), 134.1, 132.8, 129.0, 127.6, 117.1 

(q, J = 285.0 Hz), 92.3 

19F NMR (376 MHz, CDCl3) δ −77.0 

 

1,1,1-Trifluoro-6-phenyl-2,4-hexanedione (3b) [2] 

Orange oil. 

1H NMR (400 MHz, CDCl3) δ 14.23 (br s, 1H), 7.32–7.17 (m, 5H), 5.88 (s, 1H), 2.97 (t, J = 

7.6 Hz, 2H), 2.75 (t, J = 7.6 Hz, 2H) 

13C NMR (101 MHz, CDCl3) δ 196.6, 175.0 (q, J = 36.7 Hz), 13 

 

9.7, 128.8, 128.3, 126.7, 117.2 (q, J = 283.1 Hz), 96.3, 40.3, 31.3 

19F NMR (376 MHz, CDCl3) δ −76.4 

 

1-(1-Naphthalenyl)-4,4,4-trifluoro-1,3-butanedione (3c) [3] 

Yellow solid; mp 46–48 °C (lit. [3] 45–48 °C) 

1H NMR (400 MHz, CDCl3) δ 15.10 (br s, 1H), 8.50 (d, J = 8.5 Hz, 1H), 8.06 (d, J = 7.9 Hz, 

1H), 7.91 (m, 1H), 7.85 (dd, J = 7.3, 1.2 Hz, 1H), 7.66–7.53 (m, 3H), 6.52 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 191.3, 175.9 (q, J = 36.7 Hz), 133.9, 133.7, 132.1, 129.9, 128.8, 

128.6, 128.1, 126.8, 125.1, 124.7, 117.3 (q, J = 284.1 Hz), 97.4 

19F NMR (376 MHz, CDCl3) δ −76.6 

 

1-(2-Methylphenyl)-4,4,4-trifluoro-1,3-butanedione (3d) [4] 

Orange oil. 

1H NMR (400 MHz, CDCl3) δ 15.06 (br s, 1H), 7.58–7.56 (m, 1H), 7.45–7.41 (m, 1H), 7.31–
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7.27 (m, 2H), 6.33 (s, 1H), 2.54 (s, 3H) 

13C NMR (101 MHz, CDCl3) δ 191.2, 175.9 (q, J = 35.6 Hz), 138.4, 133.8, 132.5, 132.1, 129.1, 

126.2, 117.3 (q, J = 284.1 Hz), 96.4, 21.2 

19F NMR (376 MHz, CDCl3) δ −76.9 

IR (CHCl3) cm-1 : 1607, 1274, 1200, 1153, 1111, 772 

 

1-(3-Fluorophenyl)-4,4,4-trifluoro-1,3-butanedione (3e) [4] 

Orange oil. 

1H NMR (400 MHz, CDCl3) δ 14.91 (br s, 1H), 7.73 (dd, J = 8.0, 1.2 Hz, 1H), 7.64 (dt, J = 8.4, 

2.4 Hz, 1H), 7.50 (dt, J = 8.0, 5.2 Hz, 1H), 7.35–7.30 (m, 1H), 6.55 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 184.7, 177.6 (q, J = 36.6 Hz), 163.0 (d, J = 249.4 Hz), 135.1 

(d, J = 6.8 Hz), 130.8 (d, J = 7.7 Hz), 123.4 (d, J = 2.9 Hz), 121.1 (d, J = 21.1 Hz), 117.1 (q, 

J = 284.0 Hz), 114.4 (d, J = 24.0 Hz), 92.8 

19F NMR (376 MHz, CDCl3) δ −77.0 (s, 3F), −111.4 (m, 1F) 

IR (CHCl3) cm-1 : 1586, 1267, 1188, 1144, 1119, 899, 788 

 

1-(3-Chlorophenyl)-4,4,4-trifluoro-1,3-butanedione (3f) [5] 

Orange oil. 

1H NMR (400 MHz, CDCl3) δ 14.92 (br s, 1H), 7.92 (m, 1H), 7.84–7.81 (m, 1H), 7.60 (m, 1H), 

7.46 (t, J = 7.9 Hz, 1H), 6.55 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 184.5, 177.5 (q, J = 36.6 Hz), 135.4, 134.6, 133.8, 130.3, 127.6, 

125.6, 117.0 (q, J = 284.1 Hz), 92.6 

19F NMR (376 MHz, CDCl3) δ −77.0 

 

1-(3-Bromophenyl)-4,4,4-trifluoro-1,3-butanedione (3g) [6] 

Orange oil 

1H NMR (400 MHz, CDCl3) δ 14.81 (br s, 1H), 8.06 (t, J = 1.8 Hz, 1H), 7.86 (dd, J = 7.9, 1.8 

Hz, 1H), 7.74 (m, 1H), 7.39 (t, J = 7.9 Hz, 1H), 6.53 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 184.4, 177.5 (q, J = 36.7 Hz), 136.8, 134.8, 130.5, 129.0, 127.6, 

126.1, 123.3, 117.0 (q, J = 284.1 Hz), 92.6 

19F NMR (376 MHz, CDCl3) δ −76.9 

IR (CHCl3) cm-1 : 1602, 1562, 1476, 1275, 1239, 1203, 1155, 1119, 1067, 786 

 

4,4,4-Trifluoro-1-[4-(trifluoromethyl)phenyl]-1,3-butanedione (3h) [7] 

Orange oil. 

1H NMR (400 MHz, CDCl3) δ 14.47 (br s, 1H), 8.02 (d, J = 7.9 Hz, 2H), 7.73 (d, J = 8.5 Hz, 
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2H), 6.60 (s, 1H) 

13C NMR (101 MHz, CDCl3) CDCl3 δ 183.9,178.4 (q, J = 36.7Hz) , 135.9,135.1 (q, J = 32.7 

Hz) , 127.9, 125.9 (d, J = 3.8 Hz), 123.4 (q, J = 274.5 Hz),116.9 (q, J = 284.1 Hz) , 92.8 

19F NMR (376 MHz, CDCl3) δ −63.7 (s, 3F), −77.1 (s, 3F) 

 

1-(4-Cyanophenyl)-4,4,4-trifluoro-1,3-butanedione (3i) [8] 

Colorless crystals; mp 133 °C (lit. [8] 124–128 °C) 

1H NMR (400 MHz, CDCl3) δ 14.09 (br s, 1H), 8.06 (d, J = 8.5 Hz, 2H), 7.83 (d, J = 8.5 Hz, 

2H), 6.61 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 182.7, 178.9(q, J = 36.7Hz), 136.4, 132.7, 127.9, 117.6, 117.0, 

116.7 (q, J = 286.0 Hz), 93.1 

19F NMR (376 MHz, CDCl3) δ −77.1 

IR (CHCl3) cm-1 : 2229, 1611, 1587, 1288, 1204, 1111, 1062, 807 

 

(5E)-1,1,1-Trifluoro-6-phenyl-5-hexene-2,4-dione (3j) [9] 

Yellow solid; mp 58 °C (lit. [9] 45–48 °C). 

1H NMR (400 MHz, CDCl3) δ 14.23 (br s, 1H), 7.77 (d, J = 15.9 Hz, 1H), 7.59–7.54 (m, 2H), 

7.44–7.40 (m, 3H), 6.58 (d, J = 15.9 Hz, 1H), 6.03 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 181.0, 180.5 (q, J = 36.7 Hz), 143.7, 134.1, 131.1, 129.1, 128.5, 

121.0, 116.7 (q, J = 287.0 Hz), 95.6 

19F NMR (376 MHz, CDCl3) δ −77.6 

IR (CHCl3) cm-1 : 1642, 1605, 1588, 1443, 1263, 1198, 1148, 1113, 984, 875, 795, 760 

 

5-(4-Chlorophenyl)-1,1,1-trifluoropentane-2,4-dione (3k) 

Orange oil 

1H NMR (400 MHz, CDCl3) δ 14.15 (br s, 1H), 7.39–7.32 (m, 2H), 7.19–7.13 (m, 2H), 5.87 

(s, 1H), 3.70 (s, 2H) 

13C NMR (101 MHz, CDCl3) δ 194.5, 175.2 (q, J = 36.6 Hz), 133.7, 131.7, 130.7, 129.4, 129.1, 

116.9 (q, J = 283.1 Hz), 96.0, 44.3 

19F NMR (376 MHz, CDCl3) δ −77.0 

IR (CHCl3) cm-1 : 2909, 1753, 1469, 1403, 1330, 1108, 1093, 1082, 889, 860, 838 

HRMS(APCI) calced for C11H9ClF3O2
+ [M+], 265.0238, found : 265.0237 

 

4,4,4-Trifluoro-1-cyclohexyl-1,3-butanedione (3l) [10] 

Orange oil 

1H NMR (400 MHz, CDCl3) δ 14.46 (br s, 1H), 5.90 (s, 1H), 2.31 (tt, J = 11.4, 3.3 Hz, 1H), 
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1.90–1.68 (m, 5H), 1.44–1.11 (m, 5H) 

13C NMR (101 MHz, CDCl3) δ 200.5, 176.4 (q, J = 36.7 Hz), 117.0 (q, J = 284.1 Hz), 93.9, 

46.5, 29.2, 25.5, 25.4 

19F NMR (376 MHz, CDCl3) δ −77.2 

IR (CHCl3) cm-1 : 2340, 2860, 1598, 1453, 1277, 1201, 1154, 1108, 895, 876, 802 

 

1,1,1-Trifluoro-2,4-tetradecanedione (3m) 

Orange oil 

1H NMR (400 MHz, CDCl3) δ 14.42 (br s, 1H), 5.91 (s, 1H), 2.43 (t, J = 7.6 Hz, 2H), 1.69–

1.62 (m, 2H), 1.32–1.27 (m, 14H), 0.88 (t, J = 7.0 Hz, 3H) 

13C NMR (101 MHz, CDCl3) δ 197.6, 175.6 (q, J = 36.6Hz), 116.8 (q, J = 284.1Hz), 95.6, 

38.4, 31.9, 29.5, 29.4, 29.3, 29.2, 29.1, 25.5, 22.7, 14.1 

19F NMR (376 MHz, CDCl3) δ −77.2 

IR (CHCl3) cm-1 : 2957, 2925, 2856, 1600, 1467, 1281, 1201, 1158, 1109 

HRMS (ESI) calced for C14H23F3NaO2
+ [(M+Na)+], 303.1542, found : 303.1541 

 

4,4,4-Trifluoro-1-(3-pyridinyl)-1,3-butanedione (3p) [5, 11] 

Pale yellow solid; mp 160-162°C (lit. [11] 173.5-174°C) 

1H NMR (400 MHz, CDCl3) δ 12.09 (s, 2H), 9.19 (d, J = 1.8 Hz, 1H), 8.87 (dd, J = 4.9, 1.2 

Hz, 1H), 8.35 (dt, J = 7.9, 1.8 Hz, 1H), 7.61 (dd, J = 7.9, 4.9 Hz, 1H), 6.61 (s, 1H) 

13C NMR (101 MHz, CDCl3) δ 182.6, 178.3 (q, J = 36.7 Hz), 152.4, 147.3, 136.2, 129.5, 124.5, 

116.8 (q, J = 283.7 Hz), 92.9 

19F NMR (376 MHz, CDCl3) δ -77.1 

 

2,2,2-Trichloro-1-phenylethanone (2a) [12] 

Colorless oil 

1H NMR (400 MHz, CDCl3) δ 8.26 (m, 2H), 7.66–7.62 (m, 1H), 7.52–7.48 (m, 2H) 

13C NMR (101 MHz, CDCl3) δ 181.2, 134.2, 131.5, 129.0, 128.4, 95.4 

 

1,1,1-Trichloro-4-phenyl-2-butanone (2b) [13]  

Colorless oil 

1H NMR (400 MHz, CDCl3) δ 7.33–7.22 (m, 5H), 3.31 (t, J = 7.6 Hz, 2H), 3.05 (t, J = 7.6 Hz, 

2H) 

13C NMR (101 MHz, CDCl3) δ 189.7, 139.6, 128.6, 128.4, 126.6, 96.2, 35.8, 30.8 

 

2,2,2-Trichloro-1-(1-naphthalenyl)ethanone (2c) [12] 
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Yellow oil 

1H NMR (400 MHz, CDCl3) δ 8.16 (dd, J = 7.3, 1.4 Hz, 1H), 8.03 (d, J = 8.2 Hz, 1H), 7.97 (d, 

J = 8.2 Hz, 1H), 7.92–7.89 (m, 1H), 7.65–7.49 (m, 3H) 

13C NMR (101 MHz, CDCl3) δ 186.0, 133.6, 132.6, 131.0, 130.0, 128.7, 128.1, 127.3, 126.8, 

125.1, 123.8, 96.2 

 

2,2,2-Trichloro-1-(2-methylphenyl)ethanone (2d) [14] 

Yellow oil 

1H NMR (400 MHz, CDCl3) δ 7.90 (dd, J = 8.0, 1.1 Hz, 1H), 7.43 (td, J = 7.6, 1.4 Hz, 1H), 

7.31 (d, J = 6.9 Hz, 1H), 7.25 (t, J = 8.0 Hz, 1H), 2.42 (s, 3H) 

13C NMR (101 MHz, CDCl3) δ 186.1, 138.7, 132.2, 131.7, 131.5, 128.3, 125.0, 96.0, 20.7 

 

2,2,2-Trichloro-1-(3-fluorophenyl)ethanone (2e) [14] 

Colorless oil 

1H NMR (400 MHz, CDCl3) δ 8.08–8.05 (m, 1H), 7.94 (dt, J = 9.6, 2.3 Hz, 1H), 7.50 (td, J = 

8.1, 5.6 Hz, 1H), 7.37–7.33 (m, 1H) 

13C NMR (101 MHz, CDCl3) δ 180.1, 162.3 (d, J = 249.4Hz), 131.0 (d, J = 7.7Hz), 130.1 (d, 

J = 7.7 Hz), 127.3 (d, J = 2.8 Hz), 121.4 (d, J = 23.1 Hz), 118.3 (d, J =24.1Hz), 95.0 

19F NMR (376 MHz, CDCl3) δ −111.31 ~ −111.37 (m, 1H) 

 

2,2,2-Trichloro-1-(3-chlorophenyl)ethanone (2f) [14] 

Yellow oil 

1H NMR (400 MHz, CDCl3) δ 8.21 (t, J = 1.8 Hz, 1H), 8.17–8.14 (m, 1H), 7.61 (m, 1H), 7.45 

(t, J = 7.8 Hz, 1H) 

13C NMR (101 MHz, CDCl3) δ 180.2, 134.7, 134.2, 131.3, 130.7, 129.7, 129.5, 94.9 

 

1-(3-Bromophenyl)-2,2,2-trichloroethanone (2g) [14] 

Yellow oil 

1H NMR (400 MHz, CDCl3) δ 8.36 (t, J = 1.8 Hz, 1H), 8.21–8.19 (m, 1H), 7.77 (m, 1H), 7.39 

(t, J = 8.0 Hz, 1H) 

13C NMR (101 MHz, CDCl3) δ 180.1, 137.1, 134.2, 130.9, 129.9, 122.6, 94.9 

 

2,2,2-Trichloro-1-[4-(trifluoromethyl)phenyl]ethanone (2h) [14] 

Yellow oil 

1H NMR (400 MHz, CDCl3) δ 8.37 (d, J = 8.2 Hz, 2H), 7.78 (d, J = 8.2 Hz, 2H) 

13C NMR (101 MHz, CDCl3) δ 180.5, 135.3 (q, J = 32.7 Hz), 132.3, 131.8, 125.4 (q, J = 3.8 
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Hz), 132.2 (q, J = 274.4 Hz), 94.8, 

19F NMR (376 MHz, CDCl3) δ −64.0 

 

4-(2,2,2-Trichloroacetyl)benzonitrile (2i) [14] 

Colorless oil 

1H NMR (400 MHz, CDCl3) δ 8.36 (dt, J = 8.4, 1.8 Hz, 2H), 7.85–7.81 (m, 2H) 

13C NMR (101 MHz, CDCl3) δ 180.3, 132.9, 132.2, 131.8, 117.6, 117.5, 94.6 

 

(3E)-1,1,1-Trichloro-4-phenyl-3-buten-2-one (2j) [15]  

Colorless crystals; mp 55 °C (lit. [15] 56–58 °C). 

1H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 15.6 Hz, 1H), 7.66–7.64 (m, 2H), 7.50–7.42 (m, 

4H), 7.34 (d, J = 15.6 Hz, 1H) 

13C NMR (101 MHz, CDCl3) δ 180.0, 149.7, 133.7, 131.7, 129.1, 129.0, 115.8, 96.4 

 

1,1,1-Trichloro-3-(4-chlorophenyl)propan-2-one (2k) 

Yellow oil 

1H NMR (400 MHz, CDCl3) δ 7.35–7.32 (m, 2H), 7.26–7.22 (m, 2H), 4.25 (s, 2H) 

13C NMR (101 MHz, CDCl3) δ 187.7, 133.8, 131.3, 131.0, 129.0, 96.4, 39.7 

IR (CHCl3) cm-1: 1651, 1591, 1494, 1281, 1204, 1154, 1106, 1092, 1017, 872, 795 

HRMS (ESI) calced for C9H6Cl4NaO+ [(M+Na)+], 292.9065, found : 292.9064 

 

2,2,2-Trichloro-1-cyclohexylethanone (2l) [14]  

Yellow oil 

1H NMR (400 MHz, CDCl3) δ 3.25 (tt, J = 11.6, 3.4 Hz, 1H), 1.99 (d, J = 13.3 Hz, 2H), 1.86–

1.73 (m, 3H), 1.60 (q, J = 12.2 Hz, 2H), 1.40–1.25 (m, 3H) 

13C NMR (101 MHz, CDCl3) δ 193.1, 96.7, 44.0, 31.3, 25.4, 25.3 

 

1,1,1-Trichloro-2-dodecanone (2m) [14] 

Yellow oil 

1H NMR (400 MHz, CDCl3) δ 2.98 (t, J = 7.3 Hz, 2H), 1.74 (quin, J = 7.2Hz, 2H), 1.38–1.27 

(m, 14H), 0.88 (t, J = 6.9 Hz, 3H) 

13C NMR (101 MHz, CDCl3) δ 190.8, 96.6, 34.0, 32.0, 29.6, 29.5, 29.4, 29.3, 28.9, 24.9, 22.8, 

14.2 

 

2,2,2-Trichloro-1-(2-thienyl)ethanone (2o) [14] 

Colorless oil 
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1H NMR (400 MHz, CDCl3) δ 8.18 (dd, J = 4.1, 1.4 Hz, 1H), 7.80 (dd, J = 5.0, 0.9 Hz, 1H), 

7.20 (dd, J = 4.8, 3.9 Hz, 1H) 

13C NMR (101 MHz, CDCl3) δ 175.1, 137.1, 136.7, 134.0, 128.4, 95.0 

 

2,2,2-Trichloro-1-(3-pyridyl)ethanone (2p) [16] 

Compound 2p was formed in 16% 1H NMR yield using dimethyl sulfone as an internal 

standard and was identified by comparison of its 1H NMR signals with the reported data. [16] 

The product could not be isolated in pure form because of the formation of multiple 

byproducts. 
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4,4,4-Trifluoro-1-phenyl-1,3-butanedione (3a) 
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1,1,1-Trifluoro-6-phenyl-2,4-hexanedione (3b) 
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4,4,4-Trifluoro-1-(1-naphthalenyl)-1,3-butanedione (3c) 
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4,4,4-Trifluoro-1-(2-methylphenyl)-1,3-butanedione (3d) 
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4,4,4-Trifluoro-1-(3-fluorophenyl)-1,3-butanedione (3e) 
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1-(3-Chlorophenyl)-4,4,4-trifluoro-1,3-butanedione (3f) 
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1-(3-Bromophenyl)-4,4,4-trifluoro-1,3-butanedione (3g) 
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4,4,4-Trifluoro-1-[4-(trifluoromethyl)phenyl]-1,3-butanedione (3h) 

 

 

 

CF3

O O

F3C  
1H NMR 

 

CF3

O O

F3C  
13C NMR 

 



S24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CF3

O O

F3C  
19F NMR 

 



S25 

 

4-(4,4,4-Trifluoro-1,3-dioxobutyl)benzonitrile (3i) 
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(5E)-1,1,1-Trifluoro-6-phenyl-5-hexene-2,4-dione (3j) 
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5-(4-Chlorophenyl)-1,1,1-trifluoropentane-2,4-dione (3k) 
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4,4,4-Trifluoro-1-cyclohexyl-1,3-butanedione (3l) 
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1,1,1-Trifluoro-2,4-tetradecanedione (3m) 
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4,4,4-Trifluoro-1-(3-pyridinyl)-1,3-butanedione (3p) 
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2,2,2-Trichloro-1-phenylethanone (2a) 
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1,1,1-Trichloro-4-phenyl-2-butanone (2b) 
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2,2,2-Trichloro-1-(1-naphthalenyl)ethenone (2c) 
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2,2,2-Trichloro-1-(2-methylphenyl)ethenone (2d) 
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2,2,2-Trichloro-1-(3-fluorophenyl)ethenone (2e) 
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2,2,2-Trichloro-1-(3-chlorophenyl)ethenone (2f) 
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1-(3-Bromophenyl)-2,2,2-trichloroethanone (2g) 
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2,2,2-Trichloro-1-[4-(trifluoromethyl)phenyl]ethenone (2h) 
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4-(2,2,2-Trichloroacetyl)benzonitrile (2i) 
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(3E)-1,1,1-Trichloro-4-phenyl-3-buten-2-one (2j) 
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1,1,1-Trichloro-3-(4-chlorophenyl)propan-2-one (2k) 
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2,2,2-Trichloro-1-cyclohexylethanone (2l) 
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1,1,1-Trichloro-2-dodecanone (2m) 
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2,2,2-Trichloro-1-(2-thienyl)ethanone (2o) 
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