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3-{4-[4-(2-Chlorophenyl)piperazin-1-yl]butyl}-3-ethyl-1,3-dihydro-2H-indol-2-one (1c). 

The title compound was prepared according to the general procedure A/1, starting from 3-(4-
chlorobutyl)-3-ethyloxindole (5a) and 1-(2-chlorophenyl)piperazine. Yield: 61%, mp 144–
146 °C (ethyl acetate). IR (KBr): 3178, 1705 cm–1. 1H NMR (CDCl3, 400 MHz) δ: 0.64 (3H, 
t, J = 7.4 Hz), 0.93–0.86 (1H, m), 1.20–1.15 (1H, m), 1.52–1.34 (2H, m), 1.84–1.74 (2H, m), 
1.98–1.86 (2H, m), 2.27 (2H, t, J = 7.8 Hz), 2.55 (4H, br s), 3.03 (4H, br s), 6.91 (1H, d, J = 
7.7 Hz), 6.94 (1H, dt, J = 1.5, 7.6 Hz), 7.01 (1H, dd, J = 1.5, 8.1 Hz), 7.05 (1H, dt, J = 1.0, 7.5 
Hz), 7.12 (1H, dd, J = 1.2, 7.3 Hz), 7.23–7.17 (2H, m), 7.33 (1H, dd, J = 1.5, 7.6 Hz). 13C 
NMR (CDCl3, 100 MHz) δ: 8.5, 22.3, 27.0, 31.0, 37.6, 51.1, 53.2, 54.2, 58.2, 109.5, 120.3, 
122.3, 123.0, 123.5, 127.5, 127.6, 128.7, 130.6, 132.6, 141.3, 149.3, 182.4. Anal. 
(C24H30ClN3O) C, H, N, Cl. 
3-Ethyl-3-{4-[4-(3-fluorophenyl)piperazin-1-yl]butyl}-1,3-dihydro-2H-indol-2-one 

monohydrochloride (1n). The title compound was prepared according to the general 
procedure A/2, starting from 3-(4-chlorobutyl)-3-ethyloxindole (5a) and 1-(3-
fluorophenyl)piperazine. Yield: 45%, mp 179–182 °C. IR (KBr): 3421, 1705 cm–1. 1H NMR 
(DMSO-d6, 400 MHz) δ: 0.51 (3H, t, J = 7.4 Hz), 0.83–0.77 (1H, m), 0.99–0.94 (1H, m), 
1.81–1.61 (6H, m), 3.04–2.95 (4H, m), 3.20 (2H, t, J = 11.9 Hz), 3.46-3.41 (2H, m), 3.82 (2H, 
d, J = 13.1 Hz), 6.62 (1H, dt, J = 1.9, 8.4 Hz), 6.85-6.81 (2H, m), 6.88 (1H, d, J = 7.7 Hz), 
7.00 (1H, dt, J = 0.9, 7.5 Hz), 7.29-7.16 (3H, m), 10.5 (1H, s), 11.2 (1H, s). 13C NMR 
(DMSO-d6, 100 MHz) δ: 8.6, 21.5, 23.2, 30.3, 36.6, 44.9, 50.3, 53.2, 55.1, 102.7 (d, J = 25.6 
Hz), 106.0 (d, J = 21.4 Hz), 109.4, 111.5 (d, J = 1.9 Hz), 121.7, 123.2, 127.8, 130.8 (d, J = 9.9 
Hz), 132.1, 142.7, 151.5 (d, J = 9.9 Hz), 163.4 (d, J = 241.1 Hz), 180.8. Anal. 
(C24H31ClFN3O) C: calcd, 66.73; found, 66.14; H, N, Cl. 
3-Ethyl-3-(4-{4-[3-(trifluoromethyl)phenyl]piperazin-1-yl}butyl)-1,3-dihydro-2H-indol-

2-one (1p). The title compound was prepared according to the general procedure A/1, starting 
from 3-(4-chlorobutyl)-3-ethyloxindole (5a) and 1-[3-(trifluoromethyl)phenyl]piperazine. 
Yield: 67%, mp 118–119 °C. IR (KBr): 3167, 1714 cm–1. 1H NMR (CDCl3, 400 MHz) δ: 0.64 
(t, 3H, J = 7.4 Hz), 0.92 (m, 1H), 1.13 (m, 1H), 1.39 (m, 1H), 1.45 (m, 1H), 1.79 (m, 2H), 
1.94 (m, 2H), 2.26 (t, 2H, J = 12.2 Hz), 2.50 (t, 4H, J = 5.0 Hz), 3.18 (t, 4H, J = 5.0 Hz), 6.88 



 S2

(d, 1H, J = 7.7 Hz), 7.02 (dd, 1H, J = 1.8, 8.4 Hz), 7.05 (d, 1H, J = 2.1 Hz), 7.06 (t, 1H, J = 
7.7 Hz), 7.07 (dd, 1H, J = 2.2, 7.7 Hz), 7.12 (d, 1H, J = 7.5 Hz), 7.21 (t, 1H, J = 7.7 Hz), 7.32 
(t, 1H, J = 8.1 Hz), 7.71 (s, 1H). 13C NMR (CDCl3, 100 MHz) δ: 8.5, 22.3, 26.9, 31.1, 37.6, 
48.6, 52.9, 54.1, 58.2, 109.3, 112.0 (q, J = 3.9 Hz), 115.7 (q, J = 3.9 Hz), 118.5, 122.4, 123.1, 
124.3 (q, J = 271.6 Hz), 127.6, 129.5, 131.4 (q, J = 31.8 Hz), 132.6, 141.0, 151.4, 181.8. 
Anal. (C25H30F3N3O) C, H, N. 
3-Ethyl-3-[4-(4-pyridin-2-ylpiperazin-1-yl)butyl]-1,3-dihydro-2H-indol-2-one (1s). The 
title compound was prepared according to the general procedure A/1, starting from 3-(4-
chlorobutyl)-3-ethyloxindole (5a) and 1-pyridin-2-ylpiperazine. Yield: 81%, mp 131–133 °C 
(ethyl acetate). IR (KBr): 3237, 1720 cm–1. 1H NMR (CDCl3, 400 MHz) δ: 0.63 (3H, t, J = 
7.4 Hz), 0.95–0.89 (1H, m), 1.14–1.08 (1H, m), 1.53–1.44 (2H, m), 1.83–1.74 (2H, m), 1.97–
1.87 (2H, m), 2.31 (2H, t, J = 7.8 Hz), 2.55 (4H, br s), 3.56 (4H, t, J = 4.2 Hz), 6.61 (1H, d, J 
= 7.9 Hz), 6.62 (1H, d, J = 7.2 Hz), 6.91 (1H, d, J = 7.7 Hz), 7.04 (1H, dt, J = 0.9, 7.4 Hz), 
7.11 (1H, d, J = 7.4 Hz), 7.19 (1H, dt, J = 1.4, 7.6 Hz), 7.46 (1H, dt, J = 2.0, 7.9 Hz), 8.17 
(1H, dd, J = 1.9, 5.4 Hz), 8.88 (1H, s). 13C NMR (CDCl3, 100 MHz) δ: 8.5, 22.2, 26.4, 31.0, 
37.4, 44.7, 52.7, 54.1, 58.1, 107.0, 109.6, 113.4, 122.3, 123.0, 127.6, 132.4, 137.4, 141.4, 
147.8, 159.3, 182.5. Anal. (C23H30N4O) C, H, N. 
3-{4-[4-(3-Chlorophenyl)-3,6-dihydropyridin-1(2H)-yl]butyl}-3-ethyl-5-fluoro-1,3-

dihydro-2H-indol-2-one (1v). The title compound was prepared according to the general 
procedure A/1, starting from 3-(4-chlorobutyl)-3-ethyl-5-fluorooxindole (5b) and 4-(3-
chlorophenyl)-1,2,3,6-tetrahydropyridine.Yield: 58%, mp 108–115 °C (hexane–ethyl acetate). 
IR (KBr): 3161, 1706 cm–1. 1H NMR (DMSO-d6, 500 MHz) δ: 0.50 (3H, t, J = 7.4 Hz), 0.81–
0.77 (1H, m), 0.98–0.94 (1H, m), 1.38–1.28 (2H, m), 1.80–1.68 (4H, m), 2.23 (2H, t, J = 7.2 
Hz), 2.38 (2H, d, J = 1.6 Hz), 2.52-2.48 (2H, m), 2.96 (2H, t, J = 2.6 Hz), 6.19 (1H, quintet, J 
= 1.8 Hz), 6.80 (1H, dd, J = 4.5, 8.2 Hz), 6.98 (1H, ddd, J = 2.7, 8.5, 9.8 Hz), 7.16 (1H, dd, J 
= 2.7, 8.5 Hz), 7.28 (1H, td, J = 1.8, 7.4 Hz), 7.33 (1H, t, J = 7.7 Hz), 7.37 (1H, td, J = 1.6, 
7.9 Hz), 7.42 (1H, t, J = 1.6 Hz), 10.35 (1H, s). 13C NMR (DMSO-d6, 125 MHz) δ: 8.5, 22.0, 
26.8, 27.3, 30.4, 37.0, 49.8, 52.8, 54.1, 57.4, 109.8 (d, J = 7.8 Hz), 111.2 (d, J = 24.4 Hz), 
113.8 (d, J = 23.4 Hz), 123.3, 123.9, 124.5, 126.8, 130.3, 132.9, 133.5, 134.5 (d, J = 7.8 Hz), 
138.8, 142.5, 158.3 (d, J = 236.3 Hz), 180.9. Anal. (C25H28ClFN2O) C: calcd, 70.33; found, 
70.74; H, N, Cl. 
3-{4-[4-(4-Chlorophenyl)piperazin-1-yl]butyl}-6-fluoro-1,3-dihydro-2H-indol-2-one 

hydrochloride (2g). The title compound was prepared according to the general procedure 
B/2, starting from 8b and 1-(4-chlorophenyl)piperazine. Yield: 53%, mp 197–198 °C (ethyl 
acetate–ethanol). IR (KBr): 3148, 1716 cm–1. 1H NMR (DMSO-d6, 400 MHz) δ: 1.31–1.07 
(2H, m), 1.91–1.66 (4H, m), 3.21–2.99 (6H, m), 3.80–3.37 (5H, m), 6.69–6.64 (1H, m), 6.80–
6.72 (1H, m), 7.03–6.99 (2H, m), 7.32–7.26 (3H, m), 10.6–10.5 (1H, m), 11.2 (1H, m). 13C 
NMR (DMSO-d6, 100 MHz) δ: 21.6, 25.0, 30.7, 46.7, 48.0, 53.1, 57.8, 99.2 (d, J = 27.5 Hz), 
109.4 (d, J = 22.5 Hz), 119.5, 126.5 (d, J = 9.5 Hz), 127.3, 128.6, 130.3, 144.7 (d, J = 12.2 
Hz), 150.0, 164.4 (d, J = 243.0 Hz), 182.2. Anal. (C22H26Cl2FN3O) C, H, N, Cl. 
3-{4-[4-(4-Fluorophenyl)piperazin-1-yl]butyl}-1,3-dihydro-2H-indol-2-one (2h). The title 
compound was prepared according to the general procedure B/1, starting from 8a and 1-(4-
fluorophenyl)piperazine. Yield: 71%, mp 111–113 °C (hexane–ethyl acetate). IR (KBr): 3192, 
1720 cm–1. 1H NMR (CDCl3, 400 MHz) δ: 1.57–1.36 (4H, m), 2.04–1.95 (2H, m), 2.36 (2H, t, 
J = 7.5 Hz), 2.56 (4H, t, J = 5.0 Hz), 3.09 (4H, t, J = 5.0 Hz), 3.37 (1H, t, J = 5.9 Hz), 6.85 
(2H, dd, J = 4.6, 9.2 Hz), 6.89 (1H, d, J = 7.7 Hz), 6.94 (2H, t, J = 8.8 Hz), 7.01 (1H, dt, J = 
0.9, 7.5 Hz), 7.19 (1H, d, J = 7.7 Hz), 7.21 (1H, t, J = 6.7 Hz), 9.33 (1H, s). 13C NMR (CDCl3, 
100 MHz) δ: 23.7, 26.7, 30.3, 46.0, 50.0, 53.1, 58.2, 109.7, 115.4 (d, J = 22.1 Hz), 117.6 (d, J 
= 7.6 Hz), 122.1, 124.0, 127.8, 130.0, 141.7, 147.9, 157.0 (d, J = 238.4 Hz), 180.7. Anal. 
(C22H26FN3O) C: calcd, 71.91; found, 71.22; H, N. 
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3-[4-(4-Pyridin-2-ylpiperazin-1-yl)butyl]-1,3-dihydro-2H-indol-2-one (2i). The title 
compound was prepared according to the general procedure B/1, starting from 8a and 1-
pyridin-2-ylpiperazine. Yield: 82%, mp 130–131 °C (ethyl acetate). IR (KBr): 3189, 1706 
cm–1. 1H NMR (CDCl3, 400 MHz) δ: 1.59–1.38 (4H, m), 2.05–1.95 (2H, m), 2.35 (2H, t, J = 
7.5 Hz), 2.51 (4H, t, J = 5.1 Hz), 3.47 (1H, t, J = 5.9 Hz), 3.52 (4H, t, J = 5.1 Hz), 6.61 (1H, t, 
J = 6.1 Hz), 6.62 (1H, d, J = 8.7 Hz), 6.89 (1H, d, J = 7.7 Hz), 7.01 (1H, dt, J = 1.0, 7.5 Hz), 
7.20 (1H, t, J = 7.8 Hz), 7.22 (1H, d, J = 7.0 Hz), 7.45 (1H, dt, J = 2.0, 7.9 Hz), 8.18 (1H, ddd, 
J = 0.8, 2.0, 4.9 Hz). 13C NMR (CDCl3, 100 MHz) δ: 23.7, 26.7, 30.3, 45.1, 46.0, 53.0, 58.3, 
107.0, 109.7, 113.2, 122.1, 124.0, 127.8, 129.7, 137.4, 141.7, 147.8, 159.5, 180.6. Anal. 
(C21H26N4O) C: calcd, 71.97; found, 70.86; H, N. 
6-Fluoro-3-[4-(4-pyridin-2-ylpiperazin-1-yl)butyl]-1,3-dihydro-2H-indol-2-one (2j). The 
title compound was prepared according to the general procedure B/1, starting from 8c and 1-
pyridin-2-ylpiperazine. Yield: 74%, mp 135–136 °C (ethyl acetate). IR (KBr): 3294, 1726 
cm–1. 1H NMR (CDCl3, 400 MHz) δ: 1.43–1.38 (2H, m), 1.67 (2H, br s), 1.97 (2H, q, J = 7.4 
Hz), 2.55 (2H, br s), 2.74 (4H, br s), 3.42 (1H, t, J = 5.9 Hz), 3.68 (4H, br s), 6.73–6.63 (4H, 
m), 7.13 (1H, dd, J = 5.3, 8.2 Hz), 7.48 (1H, dt, J = 2.0, 7.8 Hz), 8.20–8.17 (1H, m), 8.97 (1H, 
s). 13C NMR (CDCl3, 100 MHz) δ: 23.3, 25.6, 30.1, 44.3, 45.3, 52.5, 57.9, 98.4 (d, J = 27.1 
Hz), 107.2, 108.5 (d, J = 22.1 Hz), 113.8, 124.7 (d, J = 3.1 Hz), 124.9 (d, J = 9.9 Hz), 137.6, 
142.9 (d, J = 12.2 Hz), 147.9, 159.0, 162.6 (d, J = 244.5 Hz), 180.4. Anal. (C21H25FN4O) C, 
H, N. 
3-(4-{4-[3-(Trifluoromethyl)phenyl]-3,6-dihydropyridin-1(2H)-yl}butyl)-1,3-dihydro-2H-

indol-2-one oxalate (2k). The title compound was prepared according to the general 
procedure B/3, starting from 8a and 4-[3-(trifluoromethyl)phenyl]-1,2,3,6-tetrahydropyridine. 
Yield: 60%, mp 157–159 °C. IR (KBr): 3421, 1706 cm–1. 1H NMR (DMSO-d6, 400 MHz) δ: 
1.40–1.20 (2H, m), 1.75–1.64 (2H, m), 1.96–1.78 (2H, m), 2.77 (2H, br s), 3.03 (2H, t, J = 8.0 
Hz), 3.31 (2H, t, J = 5.3 Hz), 3.46 (1H, t, J = 5.9 Hz), 3.78 (2H, br s), 6.33 (1H, s), 6.84 (1H, 
d, J = 7.6 Hz), 6.95 (1H, dt, J = 0.8, 7.6 Hz), 7.18 (1H, t, J = 7.7 Hz), 7.27 (1H, d, J = 7.3 Hz), 
7.62 (1H, t, J = 7.7 Hz), 7.68 (1H, d, J = 7.7 Hz), 7.77 (1H, s), 7.80–7.76 (1H, m) 9.5 (2H, br 
s), 10.4 (1H, s). 13C NMR (DMSO-d6, 100 MHz) δ: 22.8, 23.9, 24.0, 29.6, 45.1, 48.1, 49.9, 
54.8, 109.4, 119.4, 121.4, 121.5 (q, J = 3.8 Hz), 124.2, 124.4 (q, J = 272.5 Hz), 124.5 (q, J = 
3.4 Hz), 127.8, 129.1, 129.6 (q, J = 31.7 Hz), 129.7, 129.9, 133.1, 139.9, 142.9, 164.6, 179.0. 
Anal. (C26H27F3N2O5) C, H, N. 
5-Fluoro-3-(4-{4-[3-(trifluoromethyl)phenyl]-3,6-dihydropyridin-1(2H)-yl}butyl)-1,3-

dihydro-2H-indol-2-one hydrochloride (2l). The title compound was prepared according to 
the general procedure B/2, starting from 8b and 4-[3-(trifluoromethyl)phenyl]-1,2,3,6-
tetrahydropyridine. Yield: 49%, mp 196–199 °C (ethyl acetate–isopropyl alcohol). IR (KBr): 
3243, 1706 cm–1. 1H NMR (DMSO-d6, 400 MHz) δ: 1.31–1.17 (2H, m), 2.00–1.78 (4H, m), 
2.90–2.76 (2H, m), 3.12 (2H, br s), 3.21-3.18 (1H, m), 3.51 (1H, t, J = 5.6 Hz), 3.99–3.58 
(3H, m), 6.34 (1H, s), 6.83 (1H, dd, J = 4.6, 8.5 Hz), 7.01 (1H, dt, J = 2.5, 9.1 Hz), 7.21 (1H, 
d, J = 6.8 Hz), 7.63 (1H, t, J = 7.6 Hz), 7.69 (1H, d, J = 7.6 Hz), 7.78 (1H, s), 7.80 (1H, d, J = 
7.6 Hz). 10.46 (1H, s), 11.0 (1H, br s). 13C NMR (DMSO-d6, 100 MHz) δ: 22.5, 23.4, 23.5, 
45.6, 47.9, 49.4, 54.5, 109.9 (d, J = 8.4 Hz), 112.1 (d, J = 24.8 Hz), 113.9 (d, J = 23.3 Hz), 
118.6, 121.5 (q, J = 3.8 Hz), 124.3 (q, J = 272.4 Hz), 124.6, 129.1, 129.6 (q, J = 31.7 Hz), 
129.9, 131.5 (d, J = 8.4 Hz), 133.1, 139.1, 139.6, 158.1 (d, J = 235.8 Hz), 178.7. Anal. 
(C24H25ClF4N2O) C: calcd, 61.47; found, 60.91; H, N, Cl. 
3-{4-[4-(3-Chlorophenyl)-3,6-dihydropyridin-1(2H)-yl]butyl}-6-fluoro-1,3-dihydro-2H-

indol-2-one hydrochloride (2m). The title compound was prepared according to the general 
procedure B/2, starting from 8c and 4-(3-chlorophenyl)-1,2,3,6-tetrahydropyridine. Yield: 
57%, mp 144–147 °C. IR (KBr): 3144, 1716 cm–1. 1H NMR (DMSO-d6, 500 MHz) δ: 1.34–
1.25 (2H, m), 1.95–1.78 (4H, m), 3.93–2.74 (9H, m), 6.27 (1H, s), 6.78-6.27 (2H, m), 7.54–
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7.28 (5H, m), 10.63 (1H, s), 11.07 (1H, br s). 13C NMR (DMSO-d6, 125 MHz) δ: 22.6, 23.4, 
23.6, 29.6, 44.6, 47.9, 49.4, 54.6, 97.6 (d, J = 26.4 Hz), 107.4 (d, J = 22.5 Hz), 118.1, 123.7, 
124.9, 125.5, 127.9, 130.6, 133.1, 133.7, 140.7, 144.5 (d, J = 12.2 Hz), 162.1 (d, J = 241.2 
Hz), 179.3. Anal. (C23H25Cl2FN2O) C: calcd, 63.45; found, 62.98; H, N, Cl: calcd, 16.29; 
found, 15.84. 
 


