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General information: 1H NMR and 19F NMR spectra (CFCl3 as outside standard and low 

field is positive) were recorded on a Bruker AM300 spectrometer. 13C NMR was recorded on 

a Bruker AM400 spectrometer. Chemical shifts (δ) are reported in ppm, and coupling 

constants (J) are in Hertz (Hz). The following abbreviations were used to explain the 

multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad.   

 

Materials: All reagents were used as received from commercial sources, unless specified 

otherwise, or prepared as described in the literature. THF was distilled from sodium and 

benzophenone immediately before use. DCM, CH3CN, DCE and DME were distilled from 

CaH2.  

Preparation of substrates: 

N-aryl-1,2,3,4-tetrahydroisoquinolines 1-11 and 2-phenyl-2,3,4,9-tetrahydro-1H -pyrido[3,4-b] 

indole 16 were prepared according to the procedure of Li and Buchwald.1 Substrate 12 was 

prepared via Stille coupling of 2-(tributylstannyl)pyridine and substrate 11 using a 

literature procedure. 2  N-benzyl-1,2,3,4-tetrahydroisoquinoline 13 and 

N-allyl-1,2,3,4-tetrahydroisoquinoline 14 were prepared according to the procedure of Grigg.3 

N-methyl-1,2,3,4-tetrahydroisoquinoline 15  was prepared according to the procedure of 

Lasne.4  

Substrate Structures 

           

          

          

               
                                                        
[1] (a) Kwong, F. Y.; Klapars, A.; Buchwald, S. L. Org. Lett. 2002, 4, 581; (b) Li, C.-J. Li, Z. J. Am. Chem. Soc. 2005, 127, 6968. 

[2] Zhou, G.-J.; Wang, X.-Z.; Wong, W.-Y.; Yu, X.-M.; Kwok, H.-S.; Lin, Z. J. Orgmet. Chem. 2007, 692, 3461. 

[3] Grigg, R.; Myers, P.; Somasunderam, A.; Sridharan, V. Tetrahedron 1992, 48, 9735. 

[4] Lemoucheux, L.; Rouden, J.; Ibazizene, M.; Sobrio, F.; Lasne, M.–C. J. Org. Chem. 2006, 68, 7289. 
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General procedure for trifluoromethylation of tetrahydroisoquinolines: 

In a glove box, KF (1.5 mmol) was added to a reaction vessel that was equipped with a stirrer 

bar. The tube was then sealed with a screw-cap and taken out of the glove box. Tertiary amine 

(0.5 mmol) and 1 mL dichloromethane (DCM) were added to the reaction tube under a 

nitrogen atomosphere. The solution of BPO (0.75 mmol) was added dropwise to the mixture 

at 0 oC and then CF3TMS (1.5 mmol) was added dropwise. The resulting mixture was heated 

to reflux and stirred for 5-10 h. The resulting reaction mixture was mixed with a small amount 

of silica gel and concentrated, and then purified by flash column chromatography on silica gel 

to give the desired product. Compounds 3a/3b, 4a/4b, 5a/5b, 7a/7b, 8a/8b, 9a/9b, 10a/10b, 

12a/12b, 16a/16b were not easily separated by flash chromatography, and the mixtures of a/b 

were used for the next step. 

 

General procedure for the Hydrogenation (For the mixtures of 3a/3b, 4a/4b, 5a/5b, 

7a/7b, 8a/8b, 9a/9b, 10a/10b, 12a/12b, 16a/16b): 

A solution of the mixture of 3a and 3b (~ 0.45 mmol) in MeOH at 23 oC was treated with 

10% Pd-C (~ 60 mg) under air atmosphere. The reaction mixture was evacuated and flushed 

with H2 gas (four times) and the stirred vigorously under an atmosphere of H2 (1 atom, H2 

balloon) at 23 oC. After 24 h, the reaction mixture was filtered through Celite and 

concentrated in vacuo, and then purified by flash column chromatography on silica gel to give 

the pure 3a in a quantitative yield. 

 

 

2-phenyl-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 1a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.30-7.21 (m, 6H), 6.98 (d, J = 8.1 Hz, 2H), 

6.86 (t, J = 7.5 Hz, 1H), 5.17 (q, J = 7.5 Hz, 1H), 3.83-3.75 (m, 1H), 3.55-3.47 (m, 1H), 3.03 

(br, 2H). 19F NMR (282 MHz, CDCl3): δ ppm -71.0 (d, J = 7.3 Hz, 3F). 13C NMR (100.7 MHz, 

CDCl3, 293K, TMS): δ ppm 149.44, 136.96, 129.44, 128.98 (d, J = 1.3 Hz), 128.91(q, J = 7.1 

Hz), 126.50, 126.23(q, J = 286.0 Hz), 119.24, 114.58, 114.57, 61.20 (q, J = 29.4 Hz), 43.59, 
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27.44 (d, J = 1.4 Hz). IR (ATR): νmax 3061, 2924, 1625, 1505, 1296, 1239, 773 cm-1. MS (EI): 

m/z (%) 277, 208(100), 77. HRMS: Calculated for C16H14F3N: 277.1078; Found: 277.1080. 

 

2-phenyl-1-(trifluoromethyl)-1,2-dihydroisoquinoline 1b: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.32 (q, J = 7.5 Hz, 3H), 7.19-7.02 (m, 6H), 

6.64 (d, J = 6.6 Hz, 1H), 6.00 (d, J = 7.5 Hz, 1H), 5.42 (q, J = 6.9 Hz, 1H). 19F NMR (282 

MHz, CDCl3): δ ppm -75.2 (d, J = 5.4 Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ 

ppm 145.69, 132.50, 129.47, 129.45, 129.35, 129.33, 128.88, 128.15 (d, J = 0.9 Hz), 126.34, 

125.40 (q, J = 288.1 Hz), 124.20, 122.51, 121.51, 117.76 (t, J = 1.4 Hz), 106.87 (d, J = 1.2 

Hz), 61.92 (q, J = 31.7 Hz). IR (ATR): νmax 2942, 1599, 1504, 1297, 1124, 760, 686 cm-1. MS 

(EI): m/z (%) 275, 206(100), 77. HRMS: Calculated for C16H12F3N: 275.0922; Found: 

275.0926. 

 

2-p-tolyl-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 2a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.29-7.20 (m, 4H), 7.10 (d, J = 8.1 Hz, 2H), 

6.89 (d, J = 8.7 Hz, 2H), 5.13 (q, J = 7.8 Hz, 1H), 3.80-3.72 (m, 1H), 3.50-3.42 (m, 1H), 3.00 

(t, J = 5.7 Hz, 2H), 2.27 (s, 3H). 19F NMR (282 MHz, CDCl3): δ ppm -71.0 (d, J = 7.3 Hz, 3F). 

13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 147.36, 136.99, 129.88, 128.97, 128.85, 

128.64, 128.60, 126.37, 126.18 (q, J = 285.0 Hz), 115.02, 61.34 (q, J = 29.6 Hz), 43.83, 27.33, 

20.33. IR (ATR): νmax 3022, 2924, 1519, 1248, 1164, 1124, 799 cm-1. MS (EI): m/z (%) 291, 

222(100). HRMS: Calculated for C17H16F3N: 291.1235; Found: 291.1228. 

 

2-(4-methoxyphenyl)-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 3a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.44-7.30 (m, 4H), 7.03 (d, J = 9.3 Hz, 2H), 

6.97 (d, J = 9.6 Hz, 2H), 5.14 (q, J = 7.8 Hz, 1H), 3.89 (s, 3H), 3.86-3.81 (m, 1H), 3.57-3.49 
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(m, 1H), 3.08 (t, J = 6.0 Hz, 2H). 19F NMR (282 MHz, CDCl3): δ ppm -71.4 (d, J = 7.9 Hz, 

3F). 13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 153.60, 144.07, 137.02, 128.86 (td, J 

= 2.0 Hz, J = 3.8 Hz, J = 5.7 Hz), 128.68, 138.56, 126.15 (q, J = 284.9 Hz), 117.55, 114.69, 

61.91 (q, J = 29.3 Hz), 55.62, 44.68 (d, J = 1.2 Hz), 27.51 (d, J = 1.0 Hz). IR (ATR): νmax 

3033, 2961, 1512, 1465, 1032, 949, 807, 683 cm-1. MS (EI): m/z (%) 307, 238(100), 119, 77. 

HRMS: Calculated for C17H16F3NO: 307.1184; Found: 307.1180. 

 

2-(4-fluorophenyl)-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 4a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.32-7.20 (m, 4H), 7.01-6.88 (m, 4H), 5.05 

(q, J = 7.8 Hz, 1H), 3.78-3.70 (m, 1H), 3.45-3.37 (m, 1H), 2.99 (br, 2H). 19F NMR (282 MHz, 

CDCl3): δ ppm -71.4 (d, J = 7.1 Hz, 3F), -125.8~-125.9 (m, 1F). 13C NMR (100.7 MHz, 

CDCl3, 293K, TMS): δ ppm 156.86 (d, J =237.2 Hz), 146.11 (d, J =2.3 Hz), 136.76, 128.84 

(q, J =1.6 Hz), 128.75, 128.71 (q, J =0.7 Hz), 128.63, 126.45, 126.04 (q, J = 285.6 Hz), 

116.56 (d, J = 0.9 Hz), 116.48 (d, J =0.8 Hz), 115.84, 115.61, 61.70 (q, J =29.4 Hz), 44.31 (d, 

J = 0.9 Hz), 27.23 (d, J = 1.2 Hz). IR (ATR): νmax 3059, 2929, 1511, 1246, 1162, 1122, 812, 

746 cm-1. MS (EI): m/z (%) 295, 226(100). HRMS: Calculated for C16H13F4N: 295.0984; 

Found: 295.0983. 

 

2-(4-chlorophenyl)-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 5a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.35-7.20 (m, 6H), 6.89 (d, J = 9.0 Hz, 2H), 

5.10 (q, J = 7.8 Hz, 1H), 3.80-3.72 (m, 1H), 3.48-3.39 (m, 1H), 3.13-2.95 (m, 2H). 19F NMR 

(282 MHz, CDCl3): δ ppm -71.4 (d, J = 8.7 Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 293K, 

TMS): δ ppm 147.90, 136.59, 129.32, 129.09, 128.86, 128.82 (q, J =1.7 Hz), 128.57 (d, J 

=1.3 Hz), 128.52, 126.52, 125.90 (q, J =285.3 Hz), 124.02, 115.59 (d, J = 0.6 Hz), 61.10 (d, J 

=30.2 Hz), 43.73, 27.34 (t, J = 1.4 Hz). IR (ATR): νmax 3059, 2929, 1511, 1246, 1162, 1122, 

812, 746 cm-1. MS (EI): m/z (%) 311, 242 (100), 77. HRMS: Calculated for C16H13F3NCl: 
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311.0689; Found: 311.0692. 

 

1-(trifluoromethyl)-2-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroisoquinoline 6a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.53 (d, J = 8.7 Hz, 2H), 7.36-7.24 (m, 4H), 

7.00 (d, J = 8.4 Hz, 2H), 5.23 (q, J = 7.5 Hz, 1H), 3.86-3.78 (m, 1H), 3.55-3.47 (m, 1H), 

3.20-2.30 (m, 2H). 19F NMR (282 MHz, CDCl3): δ ppm -61.7 (s, 3F), -71.5 (d, J = 7.3 Hz, 3F). 

13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 151.34 (d, J =0.9 Hz), 136.39, 129.06, 

128.82 (dd, J =1.8 Hz, J =3.0 Hz), 128.47, 128.41 (t, J =235.0 Hz), 127.21 (q, J =285.8 Hz), 

126.67, 126.56 (q, J = 3.8 Hz), 113.12 (d, J = 1.2 Hz), 60.58 (q, J =30.5 Hz), 43.47, 27.44 (q, 

J = 2.0 Hz). IR (ATR): νmax 3071, 2927, 1620, 1317, 820, 695 cm-1. MS (EI): m/z (%) 345, 

276 (100). HRMS: Calculated for C17H13F6N: 345.0952; Found: 345.0956. 

 

1-(trifluoromethyl)-2-(4-(trifluoromethyl)phenyl)-1,2-dihydroisoquinoline 6b: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.60 (d, J = 8.7 Hz, 2H), 7.37 (t, J = 1.5 Hz, 

1H), 7.36-7.15 (m, 5H), 6.66 (d, J = 6.9 Hz, 1H), 6.12 (d, J = 7.5 Hz, 1H), 5.44 (q, J = 6.9 Hz, 

1H). 19F NMR (282 MHz, CDCl3): δ ppm -62.2 (s, 3F), -75.3 (d, J = 7.6 Hz, 3F). 13C NMR 

(100.7 MHz, CDCl3, 293K, TMS): δ ppm 147.86, 131.93, 129.59, 128.14 (q, J = 1.0 Hz), 

127.48, 126.85, 126.70 (q, J = 3.9 Hz), 124.59, 124.29 (q, J =269.6 Hz), 124.09, 123.76, 

123.68, 116.54 (q, J = 1.4 Hz), 108.84, 61.16 (q, J = 31.0 Hz). IR (ATR): νmax 3059, 2926, 

1614, 1328, 777, 684 cm-1. MS (EI): m/z (%) 343, 274(100). HRMS: Calculated for 

C17H11F6N: 343.0796; Found: 343.0801. 

 

2-(2-methoxyphenyl)-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 7a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.34-7.18 (m, 4H), 7.05 (t, J = 7.5 Hz, 2H), 

6.90 (t, J = 7.5 Hz, 2H), 5.14 (q, J = 8.1 Hz, 1H), 3.78 (s, 3H), 3.71-3.67 (m, 1H), 3.50-3.43 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S7 

(m, 1H), 3.04-2.85 (m, 2H). 19F NMR (282 MHz, CDCl3): δ ppm -69.4 (d, J = 5.6 Hz, 3F). 13C 

NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 153.19, 139.87, 136.62, 129.28 (dd, J = 0.8 

Hz, J = 2.2 Hz), 128.99, 128.68 (q, J = 1.8 Hz), 128.11, 126.60 (q, J = 287.7 Hz), 125.86, 

124.23, 123.87, 121.21, 112.16, 60.67 (q, J = 26.5 Hz), 55.58, 45.15 (d, J = 1.3 Hz), 28.01. IR 

(ATR): νmax 3059, 2962, 1595, 1503, 1261, 1106, 1027, 802, 749 cm-1. MS (EI): m/z (%) 307, 

238(100), 77. HRMS: Calculated for C17H16F3NO: 307.1184; Found: 307.1183. 

 

1-(trifluoromethyl)-2-(3-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroisoquinoline 8a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.41-7.30 (m, 3H), 7.25 (t, J = 6.9 Hz, 2H), 

7.16-7.08 (m, 3H), 5.18 (q, J = 7.8 Hz, 1H), 3.85-3.77 (m, 1H), 3.53-3.44 (m, 1H), 3.18-2.98 

(m, 2H). 19F NMR (282 MHz, CDCl3): δ ppm -63.1 (s, 3F), -71.5 (d, J = 8.5 Hz, 3F). 13C 

NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 149.37, 136.47, 131.63 (q, J =31.9 Hz), 

129.78, 129.00, 128.86 (q, J =1.8 Hz), 128.50, 128.44 (q, J =0.5 Hz), 125.86 (q, J =285.4 Hz), 

123.69 (q, J = 271.4 Hz), 117.07 (t, J = 1.4 Hz), 115.43 (q, J =4.0 Hz), 110.42 (q, J = 4.4 Hz), 

60.93 (q, J = 30.7 Hz), 43.60, 27.41 (q, J = 1.7 Hz). IR (ATR): νmax 3037, 2933, 1612, 1455, 

1338, 1165, 1121, 755, 696 cm-1. MS (EI): m/z (%) 345, 276 (100). HRMS: Calculated for 

C17H13F6N: 345.0952; Found: 345.0956. 

 

3-(1-(trifluoromethyl)-3,4-dihydroisoquinolin-2(1H)-yl)aniline 9a’: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.32-7.20 (m, 4H), 7.06 (t, J = 8.4 Hz, 1H), 

6.40 (d, J = 8.4 Hz, 1H), 6.30 (s, 1H), 6.22 (d, J = 7.8 Hz, 1H), 5.14 (q, J = 7.8 Hz, 1H), 

3.79-3.71 (m, 1.5H), 3.53-3.45 (m, 1.5H), 3.01 (t, J = 6.0 Hz, 2H). 19F NMR (282 MHz, 

CDCl3): δ ppm -70.8 (d, J = 7.3 Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 

150.62, 147.47, 136.89, 130.10, 128.95 (q, J = 1.0 Hz), 128.75 (q, J = 1.4 Hz), 128.59, 128.50, 

126.33, 126.02 (q, J = 285.3 Hz), 106.52, 105.30 (d, J = 0.8 Hz), 101.48, 61.03 (q, J = 30.0 

Hz), 43.48, 27.32 (d, J = 0.8 Hz). IR (ATR): νmax 3459, 3341, 3022, 2928, 1609, 1502, 1249, 
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1162, 756, 690 cm-1. MS (EI): m/z (%) 292, 223 (100). HRMS: Calculated for C16H15F3N2: 

292.1187; Found: 292.1186. 

N
Ph

CF3
O

O
10a

 

6,7-dimethoxy-2-phenyl-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 10a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.30 (t, J = 8.4 Hz, 2H), 7.00 (d, J = 8.1 Hz, 

2H), 6.90-6.84 (m, 2H), 6.71 (s, 1H), 5.12 (q, J = 7.5 Hz, 1H), 3.89 (s, 6H), 3.82-3.74 (m, 1H), 

3.61-3.53 (m, 1H), 2.97-2.92 (m, 2H). 19F NMR (282 MHz, CDCl3): δ ppm -71.2 (d, J = 6.5 

Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 149.48, 129.20, 147.41, 129.26, 

126.20 (q, J = 285.4 Hz), 120.36, 120.35, 119.23, 114.84, 111.51 (q, J = 2.1 Hz), 111.22, 

60.68 (q, J = 29.3 Hz), 56.05, 55.87, 43.4, 26.66 (q, J = 1.4 Hz). IR (ATR): νmax 3067, 2934, 

1600, 1521, 1257, 1115, 750 cm-1. MS (EI): m/z (%) 337, 268 (100). HRMS: Calculated for 

C18H18F3NO2: 337.1290; Found: 337.1284. 

 

7-bromo-2-phenyl-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 11a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.48(s, 1H), 7.41 (d, J = 8.1 Hz, 1H), 

7.31-7.23 (m, 2H), 7.09 (d, J = 7.8 Hz, 1H), 6.95 (d, J = 7.8 Hz, 2H), 6.88 (t, J = 6.9 Hz, 1H), 

5.11 (q, J = 7.5 Hz, 1H), 3.79-3.71 (m, 1H), 3.58-3.50 (m, 1H), 2.96-2.93 (m, 2H). 19F NMR 

(282 MHz, CDCl3): δ ppm -71.0 (d, J = 9.3 Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 293K, 

TMS): δ ppm 149.08, 135.82, 131.74, 131.52 (q, J =2.2 Hz), 130.84 (q, J =1.5 Hz), 130.19, 

129.40, 125.78 (q, J =285.6 Hz), 119.75, 119.61, 114.88 (d, J = 1.0 Hz), 60.65 (d, J =30.1 

Hz), 43.16 (d, J = 0.7 Hz), 26.67 (d, J = 1.5 Hz). IR (ATR): νmax 3037, 2927, 1599, 1509, 949, 

749 cm-1. MS (EI): m/z (%) 355, 286 (100), 77. HRMS: Calculated for C16H13F3NBr: 

355.0183; Found: 355.0178. 

 

7-bromo-2-phenyl-1-(trifluoromethyl)-1,2-dihydroisoquinoline 11b: 
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1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.45-7.31(m, 4H), 7.11-7.02 (m, 4H), 6.67 

(d, J = 7.2 Hz, 1H), 5.97 (d, J = 7.5 Hz, 2H), 5.37 (q, J = 6.9 Hz, 1H). 19F NMR (282 MHz, 

CDCl3): δ ppm -75.5 (d, J = 6.6 Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 

149.18, 145.38, 132.30, 131.49, 130.88 (q, J =1.0 Hz), 129.51, 129.46, 125.56, 125.01 (q, J = 

287.4 Hz), 122.93, 119.16, 118.00 (q, J = 1.7 Hz), 106.00, 61.55 (q, J =31.6 Hz). IR (ATR): 

νmax 3037, 2927, 1599, 1509, 949, 749 cm-1. MS (EI): m/z (%) 353, 284 (100), 77. HRMS: 

Calculated for C16H11F3NBr: 353.0027; Found: 353.0028. 

 

2-phenyl-7-(pyridin-2-yl)-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 12a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 8.69 (d, J = 3.0 Hz, 1H), 8.00 (s, 1H), 7.92 

(d, J = 8.4 Hz, 1H), 7.79-7.73 (m, 2H), 7.35-7.23 (m, 4H), 7.00 (d, J = 7.8 Hz, 2H), 6.87 (t, J 

= 7.2 Hz, 1H), 5.28 (q, J = 7.8 Hz, 1H), 3.85-3.79 (m, 1H), 3.60-3.52 (m, 1H), 3.11-3.09 (m, 

2H). 19F NMR (282 MHz, CDCl3): δ ppm -70.6 (d, J = 7.9 Hz, 3F). 13C NMR (100.7 MHz, 

CDCl3, 293K, TMS): δ ppm 156.62, 149.63, 149.32, 137.82, 137.01, 129.47, 129.35, 129.05, 

127.37, 127.14, 125.96 (q, J =284.1 Hz), 122.30, 120.49, 119.33, 114.76, 61.14 (q, J = 30.1 

Hz), 43.48, 27.15. IR (ATR): νmax 3054, 2929, 1603, 1519, 949, 759 cm-1. MS (EI): m/z (%) 

354, 285 (100), 77. HRMS: Calculated for C21H17F3N2: 354.1344; Found: 354.1349. 

 

2-benzyl-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 13a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.32-7.07 (m, 9H), 4.16 (q, J = 7.8 Hz, 1H), 

3.87 (dd, J = 13.2 Hz, J = 41.7 Hz, 2H), 3.21-3.13 (m, 1H), 2.75-2.69 (m, 2H), 2.65-2.56 (m, 

1H). 19F NMR (282 MHz, CDCl3): δ ppm -72.2 (d, J = 8.2 Hz, 3F). 13C NMR (100.7 MHz, 

CDCl3, 293K, TMS): δ ppm 137.58, 136.40, 128.44 (d, J =1.6 Hz), 127.61, 127.57, 127.38, 

127.10, 126.30, 125.22 (q, J =282.5 Hz), 124.98, 61.62 (q, J =26.9 Hz), 59.52, 44.53, 25.79. 

IR (ATR): νmax 3067, 2961, 1494, 1453, 1259, 751 cm-1. MS (EI): m/z (%) 291, 222 (100), 91. 

HRMS: Calculated for C17H16F3N: 291.1235; Found: 291.1245. 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S10 

 

2-allyl-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 14a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.41-7.29 (m, 4H), 6.08-5.97 (m, 1H), 

5.35-5.29 (m, 2H), 4.34 (q, J = 9.0 Hz, 1H), 3.54 (d, J = 6.6 Hz, 2H), 3.46-3.40 (m, 1H), 

2.96-2.86 (m, 3H). 19F NMR (282 MHz, CDCl3): δ ppm -72.4 (d, J = 7.8 Hz, 3F). 13C NMR 

(100.7 MHz, CDCl3, 293K, TMS): δ ppm 137.44, 134.87, 129.47 (dd, J =1.7 Hz, J =3.5 Hz), 

128.55, 128.31 (dd, J =0.9 Hz, J =1.2 Hz), 128.12, 127.53 (q, J =283.2 Hz), 126.05, 118.26, 

61.54 (q, J =27.3 Hz), 59.14 (q, J = 1.3 Hz), 46.18 (q, J = 1.9 Hz), 28.82. IR (ATR): νmax 3030, 

2960, 1258, 1156, 1114, 917, 751 cm-1. MS (EI): m/z (%) 241, 172 (100), 77. HRMS: 

Calculated for C13H14F3N: 241.1078; Found: 241.1087. 

 

2-methyl-1-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline 15a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.22-7.08(m, 4H), 3.98 (q, J = 7.8 Hz, 1H), 

3.20-3.14 (m, 1H), 2.87-2.79 (m, 1H), 2.75-2.67 (m, 1H), 2.60 (s, 3H), 2.55-2.51 (m, 1H). 19F 

NMR (282 MHz, CDCl3): δ ppm -73.6 (d, J = 8.5 Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 

293K, TMS): δ ppm 137.53, 129.42 (q, J = 2.0 Hz), 128.30, 128.25 (q, J = 1.4 Hz), 128.09, 

126.11 (q, J = 281.5 Hz), 126.05, 64.80 (q, J = 30.1 Hz), 49.90, 45.39 (t, J = 1.6 Hz), 28.06. 

IR (ATR): νmax 3059, 2926, 1257, 1157, 1116, 752 cm-1. MS (EI): m/z (%) 215, 146 (100), 77. 

HRMS: Calculated for C11H12F3N: 215.0922; Found: 215.0918. 

 

2-phenyl-1-(trifluoromethyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole 16a: 

1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.98 (s, 1H), 7.53 (d, J = 8.1 Hz, 1H), 7.36 

(d, J = 8.1 Hz, 1H), 7.29-7.20 (m, 3H), 7.13 (t, J = 7.8 Hz, 1H), 7.02 (d, J = 8.4 Hz, 2H), 6.89 

(t, J = 6.4 Hz, 1H), 5.12 (d, J = 7.8 Hz, 1H), 4.01 (dd, J = 4.8 Hz, J = 14.4 Hz, 1H), 3.81-3.71 
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(m, 1H), 3.05-2.95 (m, 1H), 2.71 (dd, J = 3.6 Hz, J = 15.9 Hz, 1H). 19F NMR (282 MHz, 

CDCl3): δ ppm -72.6 (d, J = 7.1 Hz, 3F). 13C NMR (100.7 MHz, CDCl3, 293K, TMS): δ ppm 

150.14, 136.41, 129.44, 126.43, 125.62 (q, J = 284.4 Hz), 124.26, 123.06, 120.54, 119.85, 

118.86, 117.18, 113.78, 58.66 (q, J = 31.6 Hz), 43.87, 19.00. IR (ATR): νmax 3422, 3059, 

2963, 1778, 1594, 1490, 1119, 744, 688 cm-1. MS (ESI): m/z 317 (M + H)+; HRMS 

Calculated for C18H16F3N2
+ 317.1271; Found: 317.1260 (M + H) 

 

Procedure for the oxidative coupling of 1,2,3,4-tetrahydroisoquioline with indole: 

1,2,3,4-tetrahydroisoquinoline 1 (0.5 mmol), indole (1.5 mmol) and 1 mL DCM were added 

to a reaction tube under a nitrogen atomosphere. The solution of BPO (0.75 mmol) was added 

dropwise to the mixture at 0 oC. The resulting mixture was heated to reflux and stirred for 10 

h. At the end of reaction, the resulting reaction mixture was allowed to cool room temperature, 

diluted with DCM, washed with saturated NaHCO3 and then brine, and dried with anhydrous 

Na2SO4. The crude product was concentrated and then purified by flash column 

chromatography on silica gel to give the desired product. 

 

1-(1H-indol-3-yl)-2-phenyl-1,2,3,4-tetrahydroisoquinoline 1c: 
Known compound 
1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.90 (s, 1 H), 7.60 (d, J = 26.1 Hz, 1H), 
7.35-7.12 (m, 8H), 7.03-7.01 (m, 3H), 6.78 (t, J = 6.6 Hz, 1H), 6.61 (s, 1H), 6.17 (s, 1H), 
3.64-3.60 (m, 2 H), 3.11-3.01 (m, 1 H), 2.83-2.77 (m, 1 H). 

 

Procedure for the oxidative coupling of 1,2,3,4-tetrahydroisoquioline with 

nitromethane: 

1,2,3,4-tetrahydroisoquinoline 1 (0.5 mmol), CH3NO2 (1.5 mmol) and 1 mL DCM were 

added to a reaction tube under a nitrogen atomosphere. The solution of BPO (0.75 mmol) was 

added dropwise to the mixture at 0 oC. The resulting mixture was heated to reflux and stirred 

for 10 h. At the end of reaction, the resulting reaction mixture was allowed to cool room 
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temperature, diluted with DCM, washed with saturated NaHCO3 and then brine, and dried 

with anhydrous Na2SO4. The crude product was concentrated and then purified by flash 

column chromatography on silica gel to give the desired product. 

 
1-(nitromethyl)-2-phenyl-1,2,3,4-tetrahydroisoquinoline 1d: 
Known compound 
1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.23-7.05 (m, 6 H), 6.90 (d, J = 8.4 Hz, 1H), 
6.77 (t, J = 7.2 Hz, 1H), 5.47 (t, J = 7.8 Hz, 1H), 4.80 (dd, J = 8.1 Hz, J = 11.7 Hz, 1H), 4.49 
(dd, J = 6.9 Hz, J = 12.0 Hz, 1H), 3.59-3.54 (m, 2 H), 3.06-2.96 (m, 1 H), 2.76-2.67 (m, 1 H).  

 

Procedure for the oxidative cyanation of 1,2,3,4-tetrahydroisoquioline with 

TMSCN: 

1,2,3,4-tetrahydroisoquinoline 1 (0.5 mmol), TMSCN (1.5 mmol) and 1 mL DCM were added 

to a reaction tube under a nitrogen atomosphere. The solution of BPO (0.75 mmol) was added 

dropwise to the mixture at 0 oC. The resulting mixture was heated to reflux and stirred for 10 

h. At the end of reaction, the resulting reaction mixture was allowed to cool room temperature, 

diluted with DCM, washed with saturated NaHCO3 and then brine, and dried with anhydrous 

Na2SO4. The crude product was concentrated and then purified by flash column 

chromatography on silica gel to give the desired product. 

 

2-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile 1e: 

Known compound 
1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.21-6.93 (m, 9 H), 5.39 (s, 1 H), 3.67-3.61 
(m, 1 H), 3.42-3.33 (m, 1 H), 3.15-3.04 (m, 1 H), 3.90-2.85 (m, 1 H).  

 

Procedure for the oxidative coupling of 1,2,3,4-tetrahydroisoquioline with 

phenylacetylene: 

1,2,3,4-tetrahydroisoquinoline 1 (0.5 mmol), CuBr (0.1 mmol), phenylacetylene (1.5 mmol) 
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and 1 mL DCM were added to a reaction tube under a nitrogen atomosphere. The solution of 

BPO (0.75 mmol) was added dropwise to the mixture at 0 oC. The resulting mixture was 

heated to reflux and stirred for 10 h. At the end of reaction, the resulting reaction mixture was 

allowed to cool room temperature, diluted with DCM, washed with saturated NaHCO3 and 

then brine, and dried with anhydrous Na2SO4. The crude product was concentrated and then 

purified by flash column chromatography on silica gel to give the desired product. 

 

2-phenyl-1-(phenylethynyl)-1,2,3,4-tetrahydroisoquinoline 1f: 
Known compound.  
1H NMR (300 MHz, CDCl3, 293K, TMS): δ ppm 7.46-6.78 (m, 14 H), 5.57 (s, 1H), 3.69-3.55 
(m, 2 H), 3.12-2.92 (m, 1 H), 2.91-2.87 (m, 1 H).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S14 

 

 
 
 

 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S15 

 

 
 

 
 
 
 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S16 

 

 
 

 
 
 
 
 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S17 

 
 

 

 
 
 
 

 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S18 

 

 
 

 
 
 
 

 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S19 

 

 
 

 
 
 
 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S20 

 

 
 

 
 
 
 
 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S21 

 

 
 

 
 
 
 
 

 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S22 

 

 
 

 
 
 
 

 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S23 

 

 
 

 
 
 
 

 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S24 

 

 
 

 
 
 
 

 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S25 

 

N
Ph

CF3
O

O
10a

 
 

 
 
 
 
 

 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S26 

 
 

 
 
 
 

 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S27 

 
 

 
 
 
 
 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S28 

 
 

 
 
 
 
 

 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S29 

 
 

 
 
 
 
 

 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S30 

 
 

 
 
 
 
 
 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S31 

 
 

 
 
 
 
 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S32 

 
 

 
 
 
 
 

 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S33 

 
 
 
 
 
 
 

 

 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2010 

S34 

 
 

 
 
 
 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


