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Experimental Section 
 

General: Reactions were carried out in oven-dried glassware under nitrogen 

atmosphere. All commercial reagents were used without purification. Toluene was dried 

with CaH2. All reaction mixtures were stirred magnetically and were monitored by thin-

layer chromatography using silica gel percolated glass plates, which were visualized 

with UV light and then developed using either iodine or a solution of anisaldehyde. 

Flash column chromatography was carried out using silica gel (230-400 mesh). 1H 

NMR (300 MHz or 400 MHz) and 13C NMR (100 MHz) spectra were recorded on 

NMR spectrometer. Deuterated chloroform was used as the solvent, and chemical shift 

values () are reported in parts per million relative to the residual signals of this solvent 

( 7.24 for 1H and  77.0 for 13C). Infrared spectra were recorded on FT-IR spectrometer 

as either a thin film pressed between two sodium chloride plates or as a solid suspended 

in a potassium bromide disk. Mass spectra were obtained from the KBSI on high 

resolution mass spectrometer. 

 

 
N

CO2Et

 

1-Ethoxycarbonyl-3-methylindolizine (3a)1: To a suspension of Pd(OAc)2 (5.4 mg, 

0.024 mmol, 8 mol %) and Xantphos (28.0 mg, 0.048 mmol, 16 mol %) in THF (0.4 

mL) was added 2-pyridinyl trifluoromethanesulfonate (46.0 L, 0.3 mmol) at room 

temperature under nitrogen atmosphere. After being stirred for 30 min, organoindium 

reagent generated in situ from indium (69.0 mg, 0.6 mmol), sodium iodide (135.0 mg, 
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0.9 mmol) and ethyl 4-bromo-2-pentynoate (185.0 mg, 0.9 mmol) in THF (0.8 mL) was 

added and the mixture was stirred at 90 oC for 1h 30min. The reaction mixture was 

quenched with saturated NaHCO3. The aqueous layer was extracted with CH2Cl2 (3 x 20 

mL) and the combined organic layers were washed with brine, dried over MgSO4, 

filtered and concentrated under reduced pressure. The residue was purified by silica gel 

column chromatograghy (EtOAc/hexane = 1/10) give 1-ethoxycarbonyl-3-methylindoli-

zine (45.0 mg, 75%). Deep blue liquid. 1H NMR (400 MHz, CDCl3)  8.19 (d, J = 9.0 

Hz, 1H), 7.79 (d, J = 7.0 Hz, 1H), 7.04 (t, J = 7.8 Hz, 1H), 7.04 (s, 1H), 6.77 (t, J = 6.8 

Hz, 1H), 4.36 (q, J = 7.1 Hz, 2H), 2.45 (s, 3H), 1.40 (t, J = 7.1 Hz, 3H); 13C NMR (100 

MHz, CDCl3)  165.6, 136.0, 123.1, 121.4, 121.3, 120.3, 115.1, 112.6, 103.2, 59.8, 15.1, 

11.9; IR (film) 2979, 1686, 1525, 1509, 1424, 1384, 1309, 1222, 1122, 1107, 1042 cm-1; 

HRMS (EI) calcd for C12H13NO2 203.0946, found 203.0945. 

 

 

1-Ethoxycarbonyl-3-ethylindolizine (3b)2: Deep blue liquid. 1H NMR (400 MHz, 

CDCl3)  8.20 (dt, J = 9.0, 1.2, 1.0 Hz, 1H), 7.82 (d, J = 7.0 Hz, 1H), 7.10-7.01 (m, 2H), 

6.75 (td, J = 7.0, 1.1 Hz, 1H), 4.37 (q, J = 7.1 Hz, 2H), 2.78 (q, J = 7.5 Hz, 2H), 1.41 (t, 

J = 7.3 Hz, 6H); 13C NMR (100 MHz, CDCl3)  164.2, 134.7, 126.0, 121.6, 120.2, 

118.9, 111.8, 111.1, 101.7, 58.4, 17.9, 13.7, 10.3; IR (film) 2973, 1685, 1509, 1425, 

1218, 1078, 1051, 775, 738 cm-1; HRMS (EI) calcd for C13H15NO2 217.1103, found 

217.1103. 
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1-Ethoxycarbonyl-3-propylindolizine (3c): Deep blue solid. m.p. 32 oC. 1H NMR 

(400 MHz, CDCl3)  8.19 (dt, J = 9.0, 1.2 Hz, 1H), 7.84 (d, J = 7.0 Hz, 1H), 7.05-7.00 

(m, 2H), 6.73 (td, J = 6.7, 1.3 Hz, 1H), 4.36 (q, J = 7.1 Hz, 2H), 2.75 (t, J = 7.5 Hz, 2H), 

1.80 (q, J = 7.5 Hz, 2H), 1.41 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3)  165.6, 

136.0, 125.9,  123.1, 121.5, 120.4, 114.1, 112.5, 103.2, 59.8, 28.2, 20.6, 15.1, 14.4; IR 

(film) 2961, 2872, 1687, 1509, 1425, 1215, 1094, 1055, 776, 737 cm-1; HRMS (EI) 

calcd for C14H17NO2 231.1259, found 231.1259. 

 

1-Ethoxycarbonyl-3-phenethylindolizine (3d): Deep blue liquid. 1H NMR (400 MHz, 

CDCl3)  8.20 (d, J = 9.0 Hz, 1H), 7.77 (d, J = 7.1 Hz, 1H), 7.31 (t, J = 7.1 Hz, 3H), 

7.25-7.22 (m, 3H), 7.03 (dd, J = 9.0, 6.6 Hz, 2H), 6.71 (t, J = 6.6 Hz, 1H), 4.37 (q, J = 

7.1 Hz, 2H), 3.09 (s, 4H), 1.41 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3)  165.6, 

141.4, 136.1, 129.0, 128.7, 126.8, 125.3, 123.0, 121.7, 120.4, 114.2, 112.6, 103.4, 59.8, 

34.0, 28.3, 15.1; IR (film) 2978, 1685, 1509, 1425, 1218, 1065, 1041, 775, 738, 699 cm-

1; HRMS (EI) calcd for C19H19NO2 293.1416, found 293.1416. 
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N
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1-Ethoxycarbonyl-3,7-dimethylindolizine (3e): Red brown liquid. 1H NMR (400 

MHz, CDCl3)  7.98 (s, 1H), 7.69 (d, J = 7.0 Hz, 1H), 6.95 (s, 1H), 6.61 (dd, J = 7.0, 

1.7 Hz, 1H), 4.35 (q, J = 7.1 Hz, 2H), 2.42 (s, 3H), 2.39 (s, 3H), 1.40 (t, J = 7.1 Hz, 

3H); 13C NMR (100 MHz, CDCl3)  165.3, 136.2, 132.0, 122.2, 120.2, 118.3, 114.8, 

114.3, 101.1, 59.2, 21.3, 14.7, 11.4; IR (film) 2978, 1683, 1513, 1418, 1231, 1182, 1075, 

1040, 774 cm-1; HRMS (EI) calcd for C13H15NO2 217.1103, found 217.1103. 

 

1-Ethoxycarbonyl-7-methyl-3-propylindolizine (3f): Brown solid. m.p. 56 oC. 1H 

NMR (400 MHz, CDCl3)  7.98 (s, 1H), 7.74 (d, J = 7.1 Hz, 1H), 6.94 (s, 1H), 6.58 (dd, 

J = 7.1, 1.6 Hz, 1H), 4.35 (q, J = 7.1 Hz, 2H), 2.73 (t, J = 7.5 Hz, 2H), 2.38 (s, 3H), 

1.83-1.74 (m, 2H), 1.43 (t, J = 7.1 Hz, 3H), 1.04 (t, J = 7.5 Hz, 3H); 13C NMR (100 

MHz, CDCl3)  165.8, 136.7, 132.5, 125.3, 122.7, 118.8, 115.1, 113.7, 101.6, 59.6, 28.2, 

21.7, 20.7, 15.1, 14.5; IR (film) 2961, 2872, 1685, 1514, 1229, 1181, 1053, 774 cm-1; 

HRMS (EI) calcd for C15H19NO2 245.1416, found 245.1416. 
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N

CO2Et

 

 

1-Ethoxycarbonyl-3,6-dimethylindolizine (3g): Red brown liquid 1H NMR (400 MHz, 

CDCl3)  8.09 (d, J = 9.1 Hz, 1H), 7.57 (s, 1H), 6.67 (s, 1H), 6.90 (dd, J = 9.1, 1.2 Hz, 

1H), 4.34 (q, J = 7.1 Hz, 2H), 2.42 (s, 3H), 2.33 (s, 3H), 1.39 (t, J = 7.1 Hz, 3H); 13C 

NMR (100 MHz, CDCl3)  165.6, 134.8, 124.7, 122.1, 120.9, 120.9, 119.6, 114.8, 102.7, 

59.7, 18.9, 15.1, 11.9; IR (film) 2978, 1686, 1525, 1427, 1293, 1226, 1086, 1056, 784 

cm-1; HRMS (EI) calcd for C13H15NO2 217.1103, found 217.1103. 

 

 

1-Ethoxycarbonyl-5-methyl-3-propylindolizine (3h): Blue green solid. m.p. 52 oC. 1H 

NMR (400 MHz, CDCl3)  8.09 (d, J = 9.4 Hz, 1H), 7.61 (s, 1H), 6.98 (s, 1H), 6.88 (dd, 

J = 9.0, 1.3 Hz, 1H), 4.35 (q, J = 7.1 Hz, 2H), 2.72 (t, J = 7.5 Hz, 2H), 2.31 (s, 3H), 

1.87-1.75(m, 2H), 1.40 (t, J = 7.1 Hz, 3H), 1.05 (t, J = 7.5 Hz, 3H); 13C NMR (100 

MHz, CDCl3)  165.7, 134.9, 125.6, 124.7, 122.0, 120.9, 119.7, 113.8, 102.8, 59.7, 28.2, 

20.6, 18.9, 15.1, 14.5; IR (film) 2960, 2872, 1686, 1510, 1438, 1214, 1054, 800 cm-1; 

HRMS (EI) calcd for C15H19NO2 245.1416, found 245.1416. 
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1-Ethoxycarbonyl-3,5-dimethylindolizine (3i): Red brown solid. m.p. 58 oC. 1H NMR 

(400 MHz, CDCl3)  8.08 (d, J = 9.0 Hz, 1H), 6.92 (s, 1H), 6.82 (dd, J = 9.0, 6.7 Hz, 

1H), 6.34 (d, J = 6.7 Hz, 1H), 4.33 (q, J = 7.1 Hz, 2H), 2.83 (s, 3H), 2.79 (s, 3H), 1.38 (t, 

J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3)  165.4, 138.8, 136.3, 123.7, 122.1, 

118.5, 117.8, 114.2, 102.7, 59.7, 21.9, 17.4, 15.1; IR (film) 2978, 1687, 1525, 1427, 

1293, 1226, 1086, 1056, 784 cm-1; HRMS (EI) calcd for C13H15NO2 217.1103, found 

217.1103. 

 

1-Ethoxycarbonyl-3-ethyl-5-methylindolizine (3j): Deep blue solid. m.p. 60 oC. 1H 

NMR (400 MHz, CDCl3)  8.14 (d, J = 9.0 Hz, 1H), 7.03 (s, 1H), 6.68 (dd, J = 9.0, 6.7 

Hz, 1H), 6.39 (d, J = 6.7 Hz, 1H), 4.35 (q, J = 7.1 Hz, 2H), 3.26 (q, J = 7.3 Hz, 2H), 

2.86 (s, 3H), 1.42-1.25 (m, 6H); 13C NMR (100 MHz, CDCl3)  164.0, 137.5, 134.9, 

129.1, 120.6, 117.1, 114.0, 113.1, 101.5, 58.3, 22.2, 20.9, 13.7, 13.4; IR (film) 2775, 

1685, 1525, 1428, 1222, 1086, 1044, 783 cm-1; HRMS (EI) calcd for C14H17NO2 

231.1259, found 231.1259. 
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1-Ethoxycarbonyl-3methyl-6-nitroindolizine (3k): Orange solid. m.p. 102 oC. 1H 

NMR (400 MHz, CDCl3)  8.96 (d, J = 1.7 Hz, 1H), 8.25 (d, J = 10.0 Hz, 1H), 7.74 (dd, 

J = 10.0, 2.0 Hz, 1H), 7.21 (d, J = 0.7 Hz, 1H), 4.39 (q, J = 7.1 Hz, 2H), 2.58 (s, 3H), 

1.42 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3)  164.1, 137.1, 134.9, 124.2, 

123.4, 119.6, 118.3, 114.2, 106.6, 60.1, 14.5, 11.5; IR (film) 2980, 1695, 1537, 1434, 

1348, 1321, 1236, 1057, 803 cm-1; HRMS (EI) calcd for C12H12N2O4 248.0797, found 

248.0797. 

N

CO2Et

O2N

 

1-Ethoxycarbonyl-6-nitro-3-phenethylindolizine (3l): Orange solid. m.p. 105 oC. 1H 

NMR (400 MHz, CDCl3)  8.77 (d, J = 1.8 Hz, 1H), 8.22 (d, J = 10.0 Hz, 1H), 7.69 (dd, 

J = 10.0, 1.8 Hz, 1H), 7.30-7.17 (m, 6H), 4.39 (q, J = 7.1 Hz, 2H), 3.22-3.10 (m, 4H), 

1.42 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3)  164.6, 140.5, 137.4, 135.3, 

129.2, 128.6, 127.1, 123.7, 120.0, 117.9, 114.7, 107.1, 66.3, 60.6, 34.5, 28.1,15.0; IR 

(film) 2980, 1693, 1533, 1499, 1350, 1219, 1050, 819 cm-1; HRMS (EI) calcd for 

C19H18N2O4  338.1267, found 338.1267. 
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6-Chloro-1-ethoxycarbonyl-3-methylindolizine (3m): Apicot solid. m.p. 60 oC. 1H 

NMR (400 MHz, CDCl3)  8.14 (d, J = 9.6 Hz, 1H), 7.82 (s, 1H), 7.04 (s, 1H), 6.98 (dd, 

J = 9.6, 1.7 Hz 1H), 4.35 (q, J = 7.1 Hz, 2H), 2.44 (s, 3H), 1.40 (t, J = 7.1 Hz, 3H); 13C 

NMR (100 MHz, CDCl3)  163.7, 132.5, 121.0, 120.4, 120.0, 119.5, 119.3, 114.5, 103.1, 

58.6, 13.6, 10.4; IR (film) 2928, 1691, 1523, 1503, 1433, 1224, 1055, 797 cm-1; HRMS 

(EI) calcd for C12H12ClNO2 237.0557, found 237.0557. 

 

6-Chloro-1-ethoxycarbonyl-3-ethylindolizine (3n): Gray solid. m.p. 69 oC. 1H NMR 

(400 MHz, CDCl3)  8.14 (d, J = 9.5 Hz, 1H), 7.84 (s, 1H), 7.05 (s, 1H), 6.97 (dd, J = 

9.5, 1.7 Hz, 1H), 4.36 (q, J = 7.1 Hz, 2H), 2.76 (q, J = 7.4 Hz, 2H), 1.41 (t, J = 7.3 Hz, 

6H); 13C NMR (100 MHz, CDCl3)  165.2, 134.0, 127.9, 122.5, 120.9, 120.8, 114.0, 

104.6, 60.0, 19.4, 15.0, 11.6; IR (film) 2974, 1690, 1521, 1503, 1221, 1047, 800 cm-1; 

HRMS (EI) calcd for C13H14ClNO2 251.0713, found 251.0713. 
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3-Ethoxycarbonyl-1,5-dimethylpyrrolo[1,2-a]quinoline (3o): Red brown solid. m.p. 

63 oC. 1H NMR (400 MHz, CDCl3)  8.40 (d, J = 8.5 Hz, 1H), 8.09 (s, 1H), 7.84 (dd, J 

= 8.1, 1.5 Hz, 1H), 7.55-7.51 (m, 1H), 7.45-7.41 (m, 1H), 6.89 (s, 1H), 4.37 (q, J = 7.1 

Hz, 2H), 2.92 (s, 3H), 2.55 (s, 3H), 1.41 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, 

CDCl3)  165.6, 135.8, 135.7, 129.6, 127.8, 126.5, 126.1, 125.6, 124.3, 118.7, 116.9, 

115.9, 104.8, 59.9, 19.8, 19.2, 15.0; IR (film) 2975, 1689, 1447, 1419, 1251, 1205, 1085, 

749 cm-1; HRMS (EI) calcd for C17H17NO2 267.1259, found 267.1259. 

 

 

3-Ethoxycarbonyl-5-methyl-1-phenethylpyrrolo[1,2-a]quinoline (3p): Red brown. 

solid. m.p. 93 oC. 1H NMR (400 MHz, CDCl3)  8.35 (d, J = 8.6 Hz, 1H), 8.14 (s, 1H), 

7.87 (dd, J = 8.0, 1.4 Hz, 1H), 7.53 (t, J = 7.5 Hz, 1H), 7.45 (t, J = 7.5 Hz, 1H), 7.39-

7.27 (m, 5H), 7.04 (s, 1H), 4.39 (q, J = 7.1 Hz, 2H), 3.57 (t, J = 8.5, 8.0 Hz, 2H), 3.18 (t, 

J = 8.5, 8.0 Hz, 2H), 2.58 (s, 3H), 1.43 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3) 

 165.6, 141.6, 136.0, 135.5, 130.9, 130.0, 129.1, 128.9, 128.0, 126.8, 126.3, 125.7, 

124.4, 118.8, 117.4, 114.4, 105.0, 60.0, 35.4, 34.5, 19.8, 15.1; IR (film) 2927, 1689, 

1556, 1449, 1421, 1251, 1206, 1088, 748, 698 cm-1; HRMS (EI) calcd for C24H23NO2 

357.1729, found 357.1729. 
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1-Ethoxycarbonyl-7-methyl-3-phenethylindolizine (3q): Red brown liquid. 1H NMR 

(400 MHz, CDCl3)  7.99 (s, 1H), 7.68 (d, J = 7.1 Hz, 1H), 7.31 (t, J = 7.1 Hz, 2H), 

7.25-7.21 (m, 3H), 7.03 (s, 1H), 6.56 (dd, J = 7.1, 1.7 Hz, 1H), 4.36 (q, J = 7.1 Hz, 2H), 

3.09-3.05 (m, 4H), 2.38 (s, 3H), 1.41 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3)  

164.3, 140.1, 135.3, 131.2, 127.6, 127.3, 125.3, 123.2, 121.1, 117.4, 113.8, 112.4, 101.3, 

58.3, 32.6, 26.9, 20.2, 13.7; IR (film) 2930, 1684, 1513, 1227, 1183, 1063, 1041, 774, 

700 cm-1; HRMS (EI) calcd for C20H21NO2 307.1572, found 307.1572. 
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