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General Experimental Methods 

 

General Procedures. All catalytic reactions were carried out in glassware dried 

overnight at 120 °C, under nitrogen atmosphere. Reactions were monitored by TLC 

analysis using Merck Silica Gel 60 F-254 thin layer plates. Flash column 

chromatography was performed on Merck silica gel 60, 0.040-0.063 mm.  

 

Materials. Benzene was freshly distilled from CaH2 under nitrogen. All trifluoromethyl 

ketones and ligands L were commercially available and used as purchased. Zr(OtBu)4 

was purchased from Strem Chemicals (puratrem 99.99% purity). Pyrrole was distilled 

prior to use. 

 

Instrumentation.  NMR were run at 300 MHz for 1H and at 75 MHz for 13C NMR 

using residual nondeuterated solvent (CHCl3) as internal standard (δ 7.26 and 77.0 ppm, 

respectively), and  at 282 MHz for 19F NMR using CFCl3 as internal standard. Specific 

optical rotations were measured using sodium light (D line 589 nm).  Mass spectra (EI) 

were run at 70 eV. Mass spectra (FAB) were carried out at 30 kV in a MNBA matrix. 

Chiral HPLC analyses were performed in an instrument equipped with a  UV diode-
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array detector using chiral stationary columns from Daicel. Retention times are given in 

min.  

 

General procedure for the catalytic enantioselective F-C reaction: Ligand 

L3 (22.2 mg, 0.05 mmol) was introduced in a round-bottom flask provided with a 

septum and the flask was purged with nitrogen. Benzene (2 mL) was added via syringe 

followed by Zr(OtBu)4 (20 µL, 0.05 mmol) and the solution was stirred at rt for 1 h. 

After this time, ketone 2 (0.25 mmol) and pyrrole (1, 90 µL, 1.25 mmol) were added 

and the mixture stirred at rt until reaction completion (TLC). Then, the mixture was 

filtered through a short pad of silica gel eluting with gently diethyl ether. After removal 

of the solvent, the F-C product was isolated by column chromatography eluting with 

hexane-EtOAc (97:3) mixtures. Racemic F-C products for comparison were prepared 

following the same procedure by using racemic BINOL (±)-L1. 

 

 (R)-2,2,2-Trifluoro-1-phenyl-1-(1H-pyrrol-2-yl)ethanol (3a) 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 8.4 

min, (S)minor tr = 9.7 min. oil; [α]D
25 + 18.8 (c 0.62, CHCl3, 90% ee); 1H NMR (300 

MHz, CDCl3) δ 8.20 (br s, 1H), 7.57-7.54 (m, 2H), 7.42-7.38 (m, 3H), 7.16 (td, J = 2.7, 

1.5 Hz, 1H), 6.41-6.38 (m, 1H), 6.22 (q, J = 3.0 Hz, 1H), 2.91 (br s, 1H); 13C NMR 

(75.5 MHz, CDCl3) δ 136.6 (C), 129.1 (CH), 128.4 (C), 128.2 (CH), 127.3 (q, J = 1.1 

Hz, CH), 124.8 (q, J = 284.0 Hz, CF3), 119.4 (CH), 109.1 (q, J = 1.9 Hz, CH), 108.6 

(CH), 76.2 (q, J = 29.9 Hz, C); 19F NMR (282 MHz, CDCl3) δ -77.36 ( s, CF3); MS (EI) 

m/z (%): 241 (M+, 17), 223 (31), 172 (50), 154 (100), 105 (25), 77 (15); HRMS: 

241.0706 (M+), C12H10F3NO requires 241.0714. 

 

 (R)-2,2,2-Trifluoro-1-(1H-pyrrol-2-yl)-1-p-tolylethanol (3b). 

 

 

HO CF3H
N

HO CF3H
N

Me  



 S3

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 8.3 

min, (S)minor tr = 9.5 min. oil; [α]D
25 + 14.9 (c 0.45, CHCl3, 87% ee); 1H NMR (300 

MHz, CDCl3) δ 8.22 (br s, 1H), 7.43 (d, J = 8.1 Hz, 2H), 7.20 (d, J = 8.1 Hz, 2H), 6.76 

(td, J = 2.7, 1.5 Hz, 1H), 6.40-6.37 (m, 1H), 6.21 (q, J = 3.0 Hz, 1H), 2.97 (br s, 1H), 

2.38 (s, 3H); 13C NMR (75.5 MHz, CDCl3) δ 139.0 (C), 133.7 (C), 128.9 (CH), 128.6 

(C), 127.2 (q, J = 1.0 Hz, CH), 124.8 (q, J = 283.8 Hz, CF3), 119.0 (CH), 108.9 (q, J = 

1.9 Hz, CH), 108.5 (CH), 76.1 (q, J = 29.8 Hz, C), 21.1 (CH3). 19F NMR (282 MHz, 

CDCl3) δ -77.46 (s, CF3); MS (EI) m/z (%): 255 (M+, 21), 237 (44), 222 (45), 186 (64), 

168 (100), 167 (18), 119 (46); HRMS: 255.0865 (M+), C13H12F3NO requires 255.0871. 

 
(R)-1-(4-Ethylphenyl)-2,2,2-trifluoro-1-(1H-pyrrol-2-yl)ethanol (3c). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 7.3 

min, (S)minor tr = 9.1 min; oil; [α]D
25 + 15.8 (c 0.58, CHCl3, 87% ee); 1H NMR (300 

MHz, CDCl3) δ 8.23 (br s, 1H), 7.45 (d, J = 8.1 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 6.76 

(td, J = 2.7, 1.5 Hz, 1H), 6.40-6.38 (m, 1H), 6.21 (q, J = 3.0 Hz, 1H), 3.05 (br s, 1H), 

2.69 (q, J = 7.6 Hz, 2H), 2.69 (t, J = 7.5 Hz, 3H); 13C NMR (75.5 MHz, CDCl3) δ 145.2 

(C), 133.9 (C), 128.6 (C), 127.7 (CH), 127.3 (q, J = 1.0 Hz, CH), 124.9 (q, J = 283.8 

Hz, CF3), 119.0 (CH), 108.9 (q, J = 1.9 Hz, CH), 108.5 (CH), 76.1 (q, J = 29.9 Hz, C), 

28.4 (CH2), 15.3 (CH3); 19F NMR (282 MHz, CDCl3) δ -77.39 (s, CF3); MS (EI) m/z 

(%): 269 (M+, 36), 251 (26), 222 (100), 200 (96), 182 (23), 167 (15), 133 (40); HRMS: 

269.1021 (M+), C14H14F3NO requires 269.1027. 

 

(R)-2,2,2-Trifluoro-1-(4-methoxyphenyl)-1-(1H-pyrrol-2-yl)ethanol (3d). 
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Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 13.6 

min, (S)minor tr = 18.9 min; oil; [α]D
25 + 15.9 (c 0.42, CHCl3, 86% ee); 1H NMR (300 

MHz, CDCl3) δ 8.24 (br s, 1H), 7.44 (d, J = 8.4 Hz, 2H), 7.89 (d, J = 9.0 Hz, 2H), 6.76 

(td, J = 2.7, 1.5 Hz, 1H), 6.39-6.36 (m, 1H), 6.20 (dt, J = 3.5, 2.8 Hz, 1H), 3.81 (s, 3H), 

3.05 (br s, 1H); 13C NMR (75.5 MHz, CDCl3) δ 160.0 (C), 128.7 (q, J = 1.1 Hz, CH), 

128.6 (C), 124.9 (q, J = 283.8 Hz, CF3), 119.0 (CH), 113.5 (CH), 108.9 (q, J = 1.9 Hz, 

CH), 108.5 (CH), 75.9 (q, J = 30.0 Hz, C), 55.3 (CH3); 19F NMR (282 MHz, CDCl3) δ -

77.58 (s, CF3); MS (EI) m/z (%): 271 (M+, 5), 253 (55), 238 (24), 222 (20), 184 (100), 

169 (28), 141 (21); HRMS: 271.0832 (M+), C13H12F3NO2 requires 271.0820. 

 
(R)-2,2,2-Trifluoro-1-(4-methyltiophenyl)-1-(1H-pyrrol-2-yl)ethanol (3e). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 13.1 

min, (S)minor tr = 19.8 min; oil; [α]D
25 + 16.7 (c 0.89, CHCl3, 93% ee); 1H NMR (300 

MHz, CDCl3) δ 8.22 (br s, 1H), 7.45 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.79 

(td, J = 2.7, 1.5 Hz, 1H), 6.39-6.36 (m, 1H), 6.20 (dt, J = 3.0 Hz, 1H), 2.94 (br s, 1H), 

2.49 (s, 3H); 13C NMR (75.5 MHz, CDCl3) δ 140.0 (C), 133.1 (C), 128.3 (C), 127.8 (q, 

J = 1.0 Hz, CH), 124.8 (q, J = 283.9 Hz, CF3), 125.7 (CH), 119.2 (CH), 109.1 (q, J = 

1.9 Hz, CH), 108.6 (CH), 76.0 (q, J = 30.0 Hz, C), 15.3 (CH3); 19F NMR (282 MHz, 

CDCl3) δ -77.47(s, CF3); MS (EI) m/z (%): 287 (M+, 12), 222 (100), 218 (25), 172 (15), 

151 (25), 94 (15); HRMS: 287.0585 (M+), C13H12F3NOS requires 287.0592. 

 
(R)-2,2,2Trifluoro-1-(4-fluorophenyl)-1-(1H-pyrrol-2-yl)ethanol (3f). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 8.4 

min, (S)minor tr = 9.8 min; oil; [α]D
25 + 23.1 (c 0.41, CHCl3, 85% ee); 1H NMR (300 

MHz, CDCl3) δ 8.22 (br s, 1H), 7.52 (dd, J = 9.0, 5.4 Hz, 2H), 7.07 (t, J = 8.7 Hz, 2H), 
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6.80-6.79 (m, 1H), 6.38 (m, 1H), 6.21 (q, J = 3.0 Hz, 1H), 3.07 (br s, 1H); 13C NMR 

(75.5 MHz, CDCl3) δ 163.1 (d, J = 247.1 Hz, CF), 132.5 (d, J = 3.2 Hz, C), 129.5 (dq, J 

= 8.4, 1.2 Hz, CH), 128.2 (C), 124.7 (q, J = 283.9 Hz, CF3), 119.4 (CH), 115.1 (d, J = 

21.5 Hz, CH), 109.2 (q, J = 1.9 Hz, CH), 108.6 (CH), 75.9 (q, J = 30.0 Hz, C); 19F 

NMR (282 MHz, CDCl3) δ -77.56 (s, CF3), -113.26 (s, CF); MS (EI) m/z (%): 259 (M+, 

10), 241 (36), 190 (27), 172 (100); HRMS: 259.0612 (M+), C12H9F4NO requires 

259.0620. 

 

(R)-1-(4-Chlorophenyl)-2,2,2-trifluoro-1-(1H-pyrrol-2-yl)ethanol (3g). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 8.8 

min, (S)minor tr = 10.3 min; oil; [α]D
25 + 20.0 (c 0.46, CHCl3, 88% ee); 1H NMR (300 

MHz, CDCl3) δ 8.21 (br s, 1H), 7.48 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 9.0 Hz, 2H), 6.79 

(td, J = 2.7, 1.5 Hz, 1H), 6.39-6.36 (m, 1H), 6.21 (dt, J = 3.5, 2.8 Hz, 1H), 3.05 (br s, 

1H); 13C NMR (75.5 MHz, CDCl3) δ 135.2 (C), 135.1 (C), 128.9 (q, J = 1.1 Hz, CH), 

128.4 (CH), 127.9 (CH), 124.6 (q, J = 283.9 Hz, CF3), 119.5 (CH), 109.3 (q, J = 1.9 Hz, 

CH), 108.6 (CH), 75.9 (q, J = 30.0 Hz, C); 19F NMR (282 MHz, CDCl3) δ -77.46 (s, 

CF3); MS (EI) m/z (%): 275 (M+, 3), 222 (100), 206 (52), 188 (27), 139 (47); HRMS: 

275.0323 (M+), C12H9ClF3NO requires 275.0325. 

 
(R)-1-(4-Bromophenyl)-2,2,2-trifluoro-1-(1H-pyrrol-2-yl)ethanol (3h). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 8.8 

min, (S)minor tr = 10.3 min; oil; [α]D
25 + 19.4 (c 0.5, CHCl3, 97% ee); 1H NMR (300 

MHz, CDCl3) δ 8.20 (br s, 1H), 7.52 (d, J = 8.7 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 6.80 

(td, J = 2.7, 1.5 Hz, 1H), 6.39-6.36 (m, 1H), 6.22 (q, J = 3.0 Hz, 1H), 2.95 (br s, 1H); 
13C NMR (75.5 MHz, CDCl3) δ 135.7 (C), 131.3 (CH), 129.2 (q, J = 1.0 Hz, CH), 127.8 
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(C), 124.5 (q, J = 283.9 Hz, CF3), 123.5 (C), 119.5 (CH), 109.3 (q, J = 1.8 Hz, CH), 

108.6 (CH), 75.9 (q, J = 30.0 Hz, C); 19F NMR (282 MHz, CDCl3) δ -77.48 (s, CF3); 

MS (EI) m/z (%): 321 (3), 319 (M+, 3), 222 (100), 172 (18); HRMS: 321.9809 (M+), 

C12H9BrF3NO requires 318.9820. 

(R)-4-(2,2,2-Trifluoro-1-hydroxy-1-(1H-pyrrol-2-yl)ehyl)benzonitrile (3i). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 20.7 

min, (S)minor tr = 25.5 min; oil; [α]D
25 + 27.0 (c 0.47, CHCl3, 94% ee); 1H NMR (300 

MHz, CDCl3) δ 8.30 (br s, 1H), 7.70-7.64 (m, 4H), 6.82 (td, J = 2.7, 1.5 Hz, 1H), 6.38-

6.36 (m, 1H), 6.21 (q, J = 2.9 Hz, 1H), 3.32 (br s, 1H); 13C NMR (75.5 MHz, CDCl3) δ 

141.8 (C), 131.9 (CH), 128.3 (q, J = 1.0 Hz, CH), 127.2 (C), 124.3 (q, J = 283.2 Hz, 

CF3), 119.8 (CH), 118.2 (C), 112.9 (C), 109.5 (q, J = 1.9 Hz, CH), 108.8 (CH), 76.0 (q, 

J = 30.2 Hz, C); 19F NMR (282 MHz, CDCl3) δ -77.21 (s, CF3); MS (EI) m/z (%): 266 

(M+,37), 248 (15), 197 (100), 179 (82), 130 (65), 102 (21); HRMS: 266.0663 (M+), 

C13H9F3N2O requires 266.0667. 

 
 (R)-2,2,2-Trifluoro-1-(1H-pyrrol-2-yl)-1-m-tolylethanol (3j). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 7.7 

min, (S)minor tr = 8.6 min; oil; [α]D
25 + 14.8 (c 0.41, CHCl3, 85% ee); 1H NMR (300 

MHz, CDCl3) δ 8.20 (br s, 1H), 7.38 (s, 1H), 7.34 (d, J = 7.8 Hz, 1H), 7.28 (t, J = 7.4 

Hz, 1H), 7.22-7.20 (m, 1H), 6.77 (td, J = 2.7, 1.5 Hz, 1H), 6.40-6.37 (m, 1H), 6.21 (dt, J 

= 3.6, 2.7 Hz, 1H), 2.94 (br s, 1H), 2.37 (s, 3H); 13C NMR (75.5 MHz, CDCl3) δ 138.0 

(C), 136.5 (C), 129.8 (CH), 128.5 (C), 128.1 (CH), 127.8 (q, J = 1.0 Hz, CH), 124.8 (q, 

J = 283.9 Hz, CF3), 124.4 (q, J = 1.2 Hz, CH), 119.1 (CH), 109.5 (q, J = 1.8 Hz, CH), 

108.5 (CH), 76.1 (q, J = 29.7 Hz, C), 21.5 (CH3); 19F NMR (282 MHz, CDCl3) δ -77.24 
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(s, CF3); MS (EI) m/z (%): 255 (M+, 26), 237 (43), 222 (41), 186 (59), 168 (100), 119 

(25), 94 (25). HRMS: 255.0879 (M+), C13H12F3NO requires 255.0871. 

 

(R)-2,2,2-Trifluoro-1-(3-methoxyphenyl)-1-(1H-pyrrol-2-yl)ethanol (3k). 

 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 11.4 

min, (S)minor tr = 16.8 min; oil; [α]D
25 + 12.0 (c 0.42, CHCl3, 86% ee); 1H NMR (300 

MHz, CDCl3) δ 8.22 (br s, 1H), 7.30 (t, J = 8.0 Hz, 1H), 7.15 (s, 1H), 7.11 (d, J = 7.8 

Hz, 1H), 7.30 (ddd, J = 8.1, 2.6, 0.8 Hz, 1H), 6.77 (td, J = 2.6, 1.6 Hz, 1H), 6.40-6.37 

(m, 1H), 6.20 (q, J = 3.0 Hz, 1H), 3.80 (s, 3H), 2.98 (br s, 1H); 13C NMR (75.5 MHz, 

CDCl3) δ 159.4 (C), 138.1 (C), 129.2 (CH), 128.3 (C), 124.8 (q, J = 283.9 Hz, CF3), 

119.6 (q, J = 1.4 Hz, CH), 119.1 (CH), 114.4 (CH), 113.2 (q, J = 1.2 Hz, CH), 109.0 (q, 

J = 1.8 Hz, CH), 108.6 (CH), 76.1 (q, J = 29.9 Hz, C), 55.3 (CH3); 19F NMR (282 MHz, 

CDCl3) δ -77.2 (s, CF3); MS (EI) m/z (%): 271 (M+, 23), 253 (75), 238 (31), 222 (30), 

210 (40), 202 (46), 184 (100), 141 (49), 135 (23), 94 (35); HRMS: 271.0823 (M+), 

C13H12F3NO2 requires 271.0820. 

 

(R)-2,2,2-Trifluoro-1-(3-fluorophenyl)-1-(1H-pyrrol-2-yl)ethanol (3l). 

 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 8.9 

min, (S)minor tr = 9.9 min; oil; [α]D
25 + 16.7 (c 0.50, CHCl3, 80% ee); 1H NMR (300 

MHz, CDCl3) δ 8.22 (br s, 1H), 7.40-7.30 (m, 3H), 7.13-7.06 (m, 1H), 6.80 (td, J = 2.7, 

1.5 Hz, 1H), 6.40-6.37 (m, 1H), 6.22 (dt, J = 3.4, 2.8 Hz, 1H), 3.03 (br s, 1H); 13C NMR 

(75.5 MHz, CDCl3) δ 162.5 (d, J = 244.6 Hz, CF), 139.1 (d, J = 7.2 Hz, C), 129.7 (d, J 
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= 8.0 Hz, CH), 127.8 (C), 124.6 (q, J = 284.0 Hz, CF3), 123.1-122.7 (m, CH), 119.5 

(CH), 116.1 (d, J = 20.9 Hz, CH), 114.8 (dq, J = 23.7, 1.1 Hz, CH), 109.3 (q, J = 1.8 

Hz, CH), 108.7 (CH), 75.9 (qd, J = 30.1, 2.0 Hz, C); 19F NMR (282 MHz, CDCl3) δ -

77.56 (s, CF3), -113.26 (s, CF); MS (EI) m/z (%): 259 (M+, 29), 241 (28), 190 (66), 172 

(100), 123 (47), 95 (17); HRMS: 259.0625 (M+), C12H9F4NO requires 259.0620. 

 
(R)-1-(3,4-Difluorophenyl)-2,2,2-trifluoro-1-(1H-pyrrol-2-yl)ethanol (3m) 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 9.0 

min, (S)minor tr = 10.2 min; oil; [α]D
25 + 18.4 (c 0.50, CHCl3, 64% ee); 1H NMR (300 

MHz, CDCl3) δ 8.24 (br s, 1H), 7.42 (dt, J = 10.9, 8.3, 2.3 Hz, 1H), 7.28-7.24 (m, 1H), 

7.18 (dt, J = 17.5, 8.1 Hz, 1H), 6.82 (td, J = 2.7, 1.5 Hz, 1H), 6.39-6.36 (m, 1H), 6.22 

(q, J = 3.0 Hz, 1H), 3.12 (br s, 1H); 13C NMR (75.5 MHz, CDCl3) δ 150.7 (dd, J = 

251.3, 14.6 Hz, CF), 150.0 (dd, J = 248.7, 14.5 Hz, CF), 133.7 (dd, J = 5.0, 4.1 Hz, C), 

127.5 (C), 124.5 (q, J = 283.9 Hz, CF3), 124.0-123.8 (m, CH), 119.6 (CH), 117.3-116.8 

(m, 2 CH), 109.4 (q, J = 2.0 Hz, CH), 108.7 (CH), 75.6 (qd, J = 30.3, 1.1 Hz, C); 19F 

NMR (282 MHz, CDCl3) δ -77.58 (s, CF3), -137.32 (d, J = 21.2 Hz, CF), -137.46 (d, J = 

21.4 Hz, CF); MS (EI) m/z (%): 277 (M+, 23), 259 (31), 208 (56), 190 (100), 141 (50); 

HRMS: 277.0520 (M+), C12H8F5NO requires 277.0526. 

 
(R)-1-(3,4-Diclorophenyl)-2,2,2-trifluoro-1-(1H-pyrrol-2-yl)ethanol (3n). 

 

 

 

Chiral HPLC analysis: Chiralcel OD-H, 95:5 hexane/IPA, 1 mL/min, (R)major tr = 9.1 

min, (S)minor tr = 10.6 min; oil; [α]D
25 + 16.8 (c 0.60, CHCl3, 68% ee); 1H NMR (300 

MHz, CDCl3) δ 8.22 (br s, 1H), 7.69 (d, J = 2.1 Hz, 1H), 7.45 (d, J = 8.4 Hz, 1H), 7.34 

(ddq, J = 8.6, 2.1, 1.5 Hz, 1H), 6.82 (td, J = 2.7, 1.5 Hz, 1H), 6.39-6.36 (m, 1H), 6.22 

(dt, J = 3.6, 2.7 Hz, 1H), 3.10 (br s, 1H); 13C NMR (75.5 MHz, CDCl3) δ 136.8 (C), 
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133.5 (C), 132.6 (C), 130.1 (CH), 129.6 (q, J = 1.0 Hz, CH), 127.3 (C), 126.9 (q, J = 1.1 

Hz, CH), 124.4 (q, J = 284.1 Hz, CF3), 119.8 (CH), 109.5 (q, J = 1.8 Hz, CH), 108.8 

(CH), 75.6 (q, J = 30.3 Hz, C); 19F NMR (282 MHz, CDCl3) δ -77.42 (s, CF3); MS (EI) 

m/z (%): 309 (M+, 7), 258 (33), 256 (100), 239 (26), 222 (30), 172 (27), 94 (21); 

HRMS: 308.9930 (M+), C12H8Cl2F3NO requires 308.9935. 

(R)-2,2,2-Trifluoro-1-(1H-indol-2-yl)-1-phenylethanol (5) 

 

N
H

OH

Ph

CF3

 
 

Chiral HPLC analysis: Chiracel OD-H, 90:10 hexane/IPA, 1 mL/min, (R)major tr = 11.9 

min, (S)minor tr = 19.0 min.; oil; [α]D
25 + 32.4 (c 0.51, CHCl3, 72% ee); 1H NMR (300 

MHz, CDCl3) δ 8.18 (br s, 1H), 7.64 (d, J = 7.8 Hz, 1H), 7.79-7.57 (m, 2H), 7.42-7.38 

(m, 3H), 7.32 (d, J = 8.1 Hz, 1H), 7.23 (td, J = 7.7, 1.1 Hz, 1H), 7.14 (td, J = 7.4, 1.1 

Hz, 1H), 6.74 (br s, 1H), 3.12 (s, OH); 13C NMR (75.5 MHz, CDCl3) δ 136.1 (C), 135.9 

(C), 134.5 (C), 129.3 (CH), 128.3 (CH), 127.4 (C), 127.3 (q, J = 1.0 Hz, CH), 124.7 (q, 

J = 283.9 Hz, CF3), 123.2 (CH), 121.2 (CH), 120.4 (CH), 111.1 (CH), 103.2 (q, J = 1.9 

Hz, CH), 76.7 (q, J = 30.1 Hz, C); 19F NMR (282 MHz, CDCl3) δ -77.04 (s, CF3); MS 

(EI) m/z (%): 291 (M+, 100), 273 (36), 253 (31), 222 (60), 204 (34), 105 (27); HRMS: 

291.0871 (M+), C16H12F3NO requires 291.0871. 

 
Determination of the absolute stereochemistry of 3a. Transformation of 3a 

into (R)-3,3,3-trifluoro-2-hydroxy-2-phenylpropanamide (6). 

 

HO CF3
H2N

O

HO CF3H
N NaIO4, RuCl3

CH3CN-H2O

3a 6  
 

To a solution of compound 3a (50.3 mg, 0.21 mmol) in acetonitrile (2 mL) was 

added a solution of NaIO4 (270 mg, 1.3 mmol) in water (4 mL). After 10 min, RuCl3· 

xH2O (3.5 mg, 0.013 mmol) was added and the mixture stirred at rt for 1h. The mixture 

was extracted with EtOAc (3 × 15 mL). The organic layer was treated with active coal 
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for 1h, filtered and extracted with 2M aqueous NaOH (4 × 7 mL). The aqueous layer 

was acidified to pH∼1 with conc. HCl and extracted with CH2Cl2 (4 × 10 mL). The 

organic layer was dried on MgSO4, filtered and concentrated under reduced pressure. 

Column chromatography eluting with hexane-EtOAc (8:2 to 5:5) afforded 8.5 mg 

(18%) of compound 6: mp 79-83 ºC (hexane-CHCl3); [α]D
25 + 40.3 (c 0.27, MeOH, 

90% ee), lit.1 [α]D
25 + 45 (c 1.9, MeOH); 1H NMR (300 MHz, CDCl3) δ 7.68-765 (m, 

2H), 7.45-7.42 (m, 3H), 6.13 (br s, 1H), 6.04 (br s, 1H), 4.76 (br s, 1H); 1H NMR (300 

MHz, DMSO-d6) δ 7.70-7.67 (m, 2H), 7.64 ( br s, 1H), 7.60 (s, 1H), 7.54 (br s, 1H), 

7.42-7.40 (m, 3H); 13C NMR (75.5 MHz, CDCl3) δ 169.2 (C), 134.0 (C), 129.7 (CH), 

129.0 (CH), 126.2 (q, J = 1.6 Hz, CH), 123.6 (q, J = 284.2 Hz, CF3), 78.0 (q, J = 29.0 

Hz, C); 13C NMR (75.5 MHz, DMSO-d6) δ 169.5 (C), 135.1 (C), 128.8 (CH), 128.0 

(CH), 126.3 (CH), 124.2 (q, J = 285.1 Hz, CF3), 77.5 (q, J = 26.4 Hz, C); 19F NMR (282 

MHz, CDCl3) δ -74.87 (s, CF3); MS (EI) m/z (%): 219 (M+, 2), 176 (69), 175 (28), 156 

(24), 107 (34), 105 (100), 77 (31); HRMS: 219.0507 (M+), C9H8F3NO2 requires 

219.0507. 
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