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1. X-Ray Diffraction Data for Compound 3l

3l (CCDC 2033728)

N
Bn

N
O

O

CF3

Cl

Identification code 3l
Empirical formula C26H20ClF3N2O2

Formula weight 484.89
Temperature/K 293(2)
Crystal system monoclinic
Space group P21

a/Å 8.1617(4)
b/Å 24.6313(11)
c/Å 11.5178(7)
α/° 90
β/° 91.993(5)
γ/° 90
Volume/Å3 2314.1(2)
Z 4
ρcalcg/cm3 1.392
μ/mm-1 0.216
F(000) 1000.0
Crystal size/mm3 ? × ? × ?
Radiation MoKα (λ = 0.71073)
2Θ range for data collection/° 5.99 to 58.82
Index ranges -6 ≤ h ≤ 11, -19 ≤ k ≤ 31, -15 ≤ l ≤ 14
Reflections collected 10939
Independent reflections 7552 [Rint = 0.0171, Rsigma = 0.0438]
Data/restraints/parameters 7552/1/613
Goodness-of-fit on F2 1.026
Final R indexes [I>=2σ (I)] R1 = 0.0505, wR2 = 0.1091
Final R indexes [all data] R1 = 0.0763, wR2 = 0.1220
Largest diff. peak/hole / e Å-3 0.18/-0.29
Flack parameter 0.01(4)
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2. General procedure for the synthesis of 3-((2,2,2-

trifluoroethyl)amino)indoles 1

N
O

Bn

N

CF3

N
H

EtOOC COOEt

N
O

Bn

N

CF3

EtOH, r.t.
+

conc. hydrochloric acid

The reaction was carried out with N-2, 2, 2 trifluoroethyl isatin ketamines (5.0 

mmol), Hantzsch ester (1.27 g, 5.0 mmol) in the presence of conc. hydrochloric 

acid (0.1 mL) in EtOH (35 ml) at room temperture. The reaction was monitored 

by TLC. The mixture was purified by flash chromatography (silica gel, 

hexane/ethyl acetate) to give the products 1.

N
O

Bn
1a

NH

CF3

1-benzyl-3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1a). White solid, 1.42 

g, 89% yield, m.p. 124–126 °C. 1H NMR (600 MHz, CDCl3): δ = 7.43 (d, J = 7.2 

Hz, 1H), 7.35–7.27 (m, 5H), 7.23 (t, J = 7.8 Hz, 1H), 7.08 (td, J = 7.2, 0.6 Hz, 

1H), 6.74 (d, J = 8.4 Hz, 1H), 4.92 (d, J = 15.6 Hz, 1H), 4.84 (d, J = 15.6 Hz, 

1H), 4.50 (s, 1H), 3.41–3.34 (m, 1H), 3.08–3.00 (m, 1H), 2.36 (s, 1H) ppm; 13C 

NMR (150 MHz, CDCl3): δ = 176.4, 143.4, 135.5, 129.5, 128.9, 127.8, 127.3, 

125.1 (d, J = 274.5 Hz), 125.3, 125.2, 123.2, 109.4, 77.3, 77.0, 76.8, 59.3, 46.3 

(q, J = 33.0 Hz), 43.9 ppm. ESI HRMS: calcd for C17H15F3N2O + Na+ 343.1029, 

found 343.1034.
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N
O

Bn
1b

NH

CF3

F

1-benzyl-5-fluoro-3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1b). White 

solid, 1.44 g, 85% yield, m.p. 130–132 °C. 1H NMR (600 MHz, CDCl3): δ = 

7.34–7.27 (m, 5H), 7.20–7.18 (m, 1H), 6.94 – 6.90 (m, 1H), 6.64 (dd, J = 8.6, 

4.2 Hz, 1H), 4.91 (d, J = 15.6 Hz, 1H), 4.83 (d, J = 15.6 Hz, 1H), 4.49 (s, 1H), 

3.43–3.36 (m, 1H), 3.07–3.00 (m, 1H), 2.33 (s, 1H) ppm; 13C NMR (150 MHz, 

CDCl3): δ = 176.1, 159.5 (d, J = 240.0 Hz), 139.2, 135.2, 129.0, 128.0, 127.3, 

127.1 (d, J = 9.0 Hz), 124.9, 115.9 (d, J = 24.0 Hz), 113.4 (d, J = 25.5 Hz), 110.1 

(d, J = 7.5 Hz), 59.6, 45.5 (q, J = 31.5 Hz), 44.0 ppm. ESI HRMS: calcd for 

C17H14F4N2O + Na+ 361.0934, found 361.0944.

N
O

Bn
1d

NH

CF3

Br

1-benzyl-5-bromo-3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1d). White 

solid, 1.79 g, 89% yield, m.p. 166–168 °C.1H NMR (600 MHz, d6-DMSO): δ = 

7.47 (d, J = 1.2 Hz, 1H), 7.43–7.41 (m, 1H), 7.33–7.32 (m, 4H), 7.29–7.25 (m, 

1H), 6.81 (d, J = 8.4 Hz, 1H), 4.88 (d, J = 15.6 Hz, 1H), 4.83 (d, J = 15.6J Hz, 

1H), 4.61 (d, J = 7.8 Hz, 1H), 3.74–3.70 (m, 1H), 3.52–3.45 (m, 1H), 3.41–3.37 

(m, 1H) ppm; 13C NMR (150 MHz, d6-DMSO): δ = 176.35, 142.68, 136.45, 

131.77, 130.32, 129.08, 127.90, 127.81, 127.69, 126.17 (d, J = 275 Hz), 114.61, 

111.50, 59.46, 47.20 (q, J = 30.0 Hz), 43.09 ppm. ESI HRMS: calcd for 

C17H14BrF3N2O + Na+ 421.0134, found 421.0134.
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N
O

Bn
1e

NH

CF3

Me

1-benzyl-5-methyl-3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1e). White 

solid, 1.47 g, 88% yield, m.p. 145–147 °C. 1H NMR (600 MHz, CDCl3): δ = 

7.35–7.27 (m, 5H), 7.25 (s, 1H), 7.03–7.01 (m, 1H), 6.62 (d, J = 7.8 Hz, 1H), 

4.90 (d, J = 15.6 Hz, 1H), 4.83 (d, 15.6 Hz, 1H), 4.46 (s, 1H), 3.41–3.34 (m, 1H), 

3.10–3.03 (m, 1H), 2.31 (s, 3H), 1.67 (s, 1H) ppm; 13C NMR (150 MHz, CDCl3): 

δ = 176.3, 140.9, 135.6, 132.9, 129.7, 128.9, 126.9 (d, J = 267.0 Hz), 127.3, 

125.3, 124.2, 109.2, 59.4, 46.4 (q, J = 31.5 Hz), 43.9, 21.0 ppm. ESI HRMS: 

calcd for C18H17F3N2O + Na+ 357.1185, found 357.1193.

N
O

Bn
1f

NH

CF3

Cl

1-benzyl-6-chloro-3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1f). White 

solid, 1.42 g, 80% yield, m.p. 140–142 °C. 1H NMR (600 MHz, CDCl3): δ = 

7.36–7.33 (m, 3H), 7.30–7.26 (m, 3H), 7.06 (dd, J = 7.8, 1.8 Hz, 1H), 6.73 (d, J 

= 1.8 Hz, 1H), 4.89 (d, J = 15.6 Hz, 1H), 4.81 (d, J = 15.6 Hz, 1H), 4.46 (s, 1H), 

3.41–3.34 (m, 1H), 3.06–3.00 (m, 1H), 2.33 (s, 1H) ppm; 13C NMR (150 MHz, 

CDCl3): δ = 176.37, 144.52, 135.35, 134.98, 129.04, 128.07, 127.30, 126.21, 

124.94 (d, J = 274.5 Hz), 123.65, 123.13, 110.02, 58.95, 46.33 (q, J = 33.0 Hz), 

43.99 ppm. ESI HRMS: calcd for C17H14ClF3N2O + Na+ 377.0639, found 

377.0645.
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N
O

Bn
1h

NH

CF3

Br

1-benzyl-7-bromo-3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1h). White 

solid, 1.58 g, 79% yield, m.p. 112–114 °C. 1H NMR (600 MHz, CDCl3): δ = 

7.42–7.40 (m, 2H), 7.33–7.26 (m, 3H), 7.25–7.20 (m, 3H), 6.97 (dd, J = 7.8, 7.2 

Hz, 1H), 5.38 (s, 2H), 4.48 (s, 1H), 3.40–3.33 (m, 1H), 3.07–3.00 (m, 1H) ppm; 

13C NMR (150 MHz, CDCl3): δ = 177.2, 140.8, 137.1, 135.5, 128.7, 128.6, 127.3, 

126.4, 125.0 (d, J = 274.5 Hz), 124.5, 124.4, 124.0, 102.8, 58.8, 46.4 (q, J = 33.0 

Hz), 44.6 ppm. ESI HRMS: calcd for C17H14BrF3N2O + Na+ 421.0134, found 

421.0134.

N
O

Me
1i

NH

CF3

1-methyl-3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1i). White solid, 1.00 

g, 82% yield, m.p. 80–82 °C. 1H NMR (600 MHz, CDCl3): δ = 7.43 (d, J = 7.2 

Hz, 1H), 7.36–7.33 (m, 1H), 7.12 (td, J = 7.2, 0.6 Hz, 1H), 6.84 (d, J = 7.8 Hz, 

1H), 4.40 (s, 1H), 3.37–3.30 (m, 1H), 3.20 (s, 3H), 3.06–3.00 (m, 1H), 2.18 (s, 

1H) ppm; 13C NMR (150 MHz, CDCl3): δ = 176.3, 144.3, 129.6, 126.0 (d, J = 

276.0 Hz), 125.3, 125.1, 123.1, 108.4, 59.3, 46.4 (q, J = 31.5 Hz), 26.2 ppm. ESI 

HRMS: calcd for C11H11F3N2O + Na+ 267.0716, found 267.0727.

N
H

O

1j

NH

CF3

3-((2,2,2-trifluoroethyl)amino)indolin-2-one (1j). White solid, 0.98 g, 85% yield, 
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m.p. 118–120 °C. 1H NMR (600 MHz, d6-DMSO): δ = 10.33 (s, 1H), 7.29 (d, J = 7.2 

Hz, 1H), 7.22–7.19 (m, 1H), 6.97 (td, J = 7.8, 0.6 Hz, 1H), 6.80 (d, J = 7.2 Hz, 1H), 

4.31 (d, J = 6.0 Hz, 1H), 3.49–3.46 (m, 1H), 3.44–3.39 (m, 1H), 3.29–3.22 (m, 1H) 

ppm; 13C NMR (150 MHz, d6-DMSO): δ = 178.50, 142.96, 129.17, 128.14, 126.22 (d, 

J = 276.0 Hz), 125.23, 121.96, 109.94, 59.73, 46.93 (q, J = 30.0 Hz) ppm. ESI HRMS: 

calcd for C10H19F3N2O + Na+ 253.0559, found 253.0564.

N
O

Bn
1w

NH

CF2CF3

1-benzyl-3-((2,2,3,3,3-pentafluoropropyl)amino)indolin-2-one (1w). White solid, 

1.52 g, 82% yield, m.p. 49–51 °C. 1H NMR (600 MHz, CDCl3): δ = 7.41 (d, J = 7.2 Hz, 

1H), 7.34 – 7.28 (m, 5H), 7.23 (t, J = 7.8 Hz, 1H), 7.08 (t, J = 7.8 Hz, 1H), 6.75 (d, J = 

7.8 Hz, 1H), 4.94 (d, J = 15.6 Hz, 1H), 4.84 (d, J = 15.6 Hz, 1H), 4.50 (s, 1H), 3.41 (q, 

J = 13.8 Hz, 1H), 3.09 (m, 1H), 2.28 (s, 1H) ppm; 13C NMR (150 MHz, CDCl3): δ = 

176.4, 143.4, 135.5, 129.6, 128.9, 127.9, 127.3, 125.2, 125.2, 123.2, 119.9 (t, J = 3.6 

Hz), 118.0 (t, J = 3.6 Hz), 115.7 (d, J = 3.6 Hz), 114.0 (d, J = 3.6 Hz), 109.4, 59.5, 44.5 

(t, J = 2.4 Hz), 43.9 ppm. ESI HRMS: calcd for C18H15F5N2O + Na+ 393.0997, found 

393.0995.

N
H

O

1x

NH
Ph

3-(phenylamino)indolin-2-one (1x). Pale yellow solid, 0.89 g, 79% yield, m.p. 150–

152 °C. 1H NMR (600 MHz, d6-DMSO): δ = 10.51 (s, 1H), 7.22 (t, J = 7.2 Hz, 1H), 

7.18 (d, J = 7.2 Hz, 1H), 7.02 – 6.99 (m, 2H), 6.94 (t, J = 7.2 Hz, 1H), 6.87 (d, J = 7.8 

Hz, 1H), 6.53 (t, J = 7.2 Hz, 1H), 6.48 (m, 3H), 5.07 (d, J = 8.4 Hz, 1H) ppm; 13C NMR 

(150 MHz, d6-DMSO): δ = 177.52, 147.97, 142.42, 129.23, 129.03, 128.66, 124.54, 

122.05, 116.83, 113.14, 110.14, 56.34 ppm. ESI HRMS: calcd for C14H12N2O + Na+ 
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247.0842, found 247.0839.
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3. NMR of compound 1
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4. NMR and HPLC spectra of intermediate I (3k’) and compound 3
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-210-200-190-180-170-160-150-140-130-120-110-100-90-80-70-60-50-40-30-20-10010
f1 (ppm)
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