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1 General 
Analytical thin layer chromatography (TLC) was performed on Merck 60 F254 aluminum sheets 
precoated with a 0.25 mm thickness of silica gel. Melting points (m.p.) were measured on a Yanaco 
MP-J3 and are uncorrected. Infrared (IR) spectra were recorded on a Bruker Alpha with an ATR 
attachment (Ge) and are reported in wave numbers (cm–1). 1H NMR (400 MHz) and 13C NMR (100 
MHz) spectra were measured on a JEOL ECZ400 spectrometer. Chemical shifts for 1H NMR are 
reported in parts per million (ppm) downfield from tetramethylsilane with the solvent resonance as the 
internal standard (CHCl3: δ 7.26 ppm) and coupling constants are in Hertz (Hz). The following 
abbreviations are used for spin multiplicity: s = singlet, d = doublet, t = triplet, q = quartet, m = 
multiplet, and br = broad. Chemical shifts for 13C NMR are reported in ppm from tetramethylsilane 
with the solvent resonance as the internal standard (CDCl3: δ 77.16 ppm). High-resolution mass 
spectra (HRMS) were performed on a JEOL JMS-T100LP AccuTOF LC-Plus (ESI) with a JEOL 
MS-5414DART attachment.  
 
2 Materials 
Unless otherwise stated, all reactions were conducted in flame-dried glassware under an inert 
atmosphere of nitrogen. All work-up and purification procedures were carried out with reagent 
solvents in air. Unless otherwise noted, materials were obtained from commercial suppliers and used 
without further purification. Flash column chromatography was performed on Wakogel® C-300 (45–
75 µm, Wako Pure Chemical Industries, Ltd.). Recycling preparative SEC-HPLC was performed with 
LC-9201 (Japan Analytical Industry Co., Ltd.) equipped with preparative SEC column (JAI-GEL-2H). 
Anhydrous THF was purchased from Wako Pure Chemical Industries, Ltd. LDA (ca. 1.5 M in 
THF/ethylbenzene/heptane) was purchased from Tokyo Chemical Industry Co., Ltd (Product number: 
L0171). Freshly prepared ZnCl2·TMEDA1 and Pd(PPh3)4

2 were used in the following experiments. 
 
3 Substituent effects in Negishi coupling (Table 1) 
 
Benzyl (2-(3,5-dibromothiophen-2-yl)phenyl)carbamate (4a). 

A flame-dried 20-mL Schlenk tube equipped with a Teflon-coated magnetic stirring bar and a rubber 
septum was charged with 2,5-dibromothiophene (2) (169.6 mg, 0.70 mmol, 1.4 equiv) and anhydrous 
THF (5.0 mL). The solution was cooled to –78 °C. LDA (1.5 M, 0.43 mL, 0.65 mmol, 1.3 equiv) was 
added to the Schlenk tube and the resulting mixture was heated to 0 °C. To the red solution was added 
ZnCl2·TMEDA complex (174.6 mg, 0.69 mmol, 1.4 equiv) at room temperature. After stirring at room 
temperature for 15 min, N-Cbz-2-iodoaniline (176.1 mg, 0.499 mmol, 1.0 equiv) and Pd(PPh3)4 (28.8 
mg, 0.025 mmol, 5 mol%) were added to the orange solution. The resulting mixture was heated at 60 
°C for 24 h, at which time the reaction mixture was treated with saturated aqueous ammonium 
chloride (5 mL). After partitioned, the aqueous layer was extracted twice with diethyl ether (3 mL). 

                                                
(1) (a) Isobe, M.; Kondo, S.; Nagasawa, N.; Goto, T. Chem. Lett. 1977, 6, 679–682; b) Snégaroff, K.; 
Komagawa, S.; Chevallier, F.; Gros, P. C.; Golhen, S.; Roisnel, T.; Uchiyama, M.; Mongin, F. Chem. 
Eur. J. 2010, 16, 8191–8201. 
(2) Coulson, D. R. Inorg. Synth. 1972, 13, 121–124. 
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The combined organic extracts were washed with brine, dried over sodium sulfate, and filtered. The 
filtrate was concentrated under reduced pressure to give a crude material, which was purified by silica 
gel column chromatography (hexane) followed by preparative SEC-HPLC to provide the arylated 
thiophene 4a as a yellow oil (37.2 mg, 0.0796 mmol, 16%). Rf = 0.46 (hexane/CH2Cl2 = 1:1); IR 
(ATR, cm–1): 2958, 2924, 2854, 1596, 1503, 1452, 1407, 1389, 1319, 709, 700, 668, 629; 1H NMR 
(400 MHz, CDCl3): δ 8.15 (d, 1H, J = 7.6 Hz), 7.47–7.42 (m, 1H), 7.42–7.31 (m, 5H), 7.23 (dd, 1H, J 
= 7.6, 1.6 Hz), 7.12 (dd, 1H, J = 8.0, 7.2 Hz), 7.06 (s, 1H), 6.61 (br s, 1H), 5.19 (s, 2H); 13C NMR 
(100 MHz, CDCl3): δ 153.4, 136.5, 136.0, 135.6, 133.0, 131.8, 130.8, 128.8, 128.6, 128.5, 123.5, 
121.0, 120.4, 114.0, 110.9, 67.4; HRMS (DART+) m/z: calcd. for C18H14

81Br2NO2S, 469.9071 
[M+H]+; found, 469.9090.  
  
tert-Butyl (2-(3,5-dibromothiophen-2-yl)phenyl)carbamate (4b). 
The title compound was obtained in 23% yield (51.0 mg, 0.118 mmol) as a yellow solid from 
N-Boc-2-iodoaniline (160.7 mg, 0.504 mmol, 1.0 equiv) according to the general procedure. Rf = 0.46 
(hexane/CH2Cl2 = 1:1); M.p. 67.2–69.4 °C (CH2Cl2); IR (ATR, cm–1): 3425, 2978, 2926, 1736, 1582, 
1530, 1504, 1453, 1429, 1391, 1367, 1301, 1230, 1154, 816, 752; 1H NMR (400 MHz, CDCl3): δ 8.09 
(d, 1H, J = 8.0 Hz), 7.44–7.39 (m, 1H), 7.22 (dd, 1H, J = 7.6, 1.6 Hz), 7.09 (ddd, 1H, J = 8.0, 7.2, 0.8 
Hz), 7.09 (s, 1H), 6.38 (br s, 1H), 1.50 (s, 9H); 13C NMR (100 MHz, CDCl3): δ 152.8, 137.0, 136.0, 
133.0, 131.7, 130.6, 123.0, 120.8, 120.5, 113.8, 110.7, 81.1, 28.4; HRMS (DART+) m/z: calcd. for 
C15H16

79Br2NO2S, 431.9263 [M+H]+; found, 431.9278. 
 
2-(3,5-Dibromothiophen-2-yl)aniline (4c). 
The title compound was obtained in 53% yield (89.1 mg, 0.268 mmol) as a yellow solid from 
2-iodoaniline (110.0 mg, 0.502 mmol, 1.0 equiv) according to the general procedure. Rf = 0.46 
(hexane/CH2Cl2 = 1:1); M.p. 39.8–41.1 °C (CH2Cl2); IR (ATR, cm–1): 2933, 2911, 2850, 1614, 1573, 
1528, 1468, 1455, 1434, 1301, 1257, 1158, 1127, 979, 812, 747; 1H NMR (400 MHz, CDCl3): δ 7.23 
(ddd, 1H, J = 8.0, 7.6, 0.8 Hz), 7.13 (d, 1H, J = 8.0 Hz), 7.05 (s, 1H), 6.82–6.75 (m, 2H), 3.83 (br s, 
2H); 13C NMR (100 MHz, CDCl3): δ 145.1, 137.5, 132.8, 132.0, 130.8, 118.3, 116.7, 115.8, 112.8, 
109.7; HRMS (DART+) m/z: calcd. for C10H8

79Br2NS, 331.8744 [M+H]+; found 331.8729. 
 
2-(3,5-Dibromothiophen-2-yl)-N-phenylaniline (4d). 
The title compound was obtained in 69% yield (140.1 mg, 0.342 mmol) as a yellow solid from 
N-phenyl-2-iodoaniline (147.0 mg, 0.498 mmol, 1.0 equiv) according to the general procedure. Rf = 
0.46 (hexane/CH2Cl2 = 5:1); M.p. 74.7–77.2 °C (CH2Cl2); IR (ATR, cm–1): 2922, 2851, 1591, 1502, 
1453, 1305, 980, 857, 746, 690; 1H NMR (400 MHz, CDCl3): δ 7.34–7.24 (m, 5H), 7.10 (d, 2H, J = 
7.6 Hz), 7.06 (s, 1H), 7.01–6.91 (m, 2H), 5.64 (br s, 1H); 13C NMR (100 MHz, CDCl3): δ 142.4, 
142.2, 137.1, 132.8, 132.4, 130.5, 129.4, 122.2, 120.2, 119.9, 119.8, 116.4, 113.2, 110.3; HRMS 
(DART+) m/z: calcd. for C16H12

79Br2NS, 407.9057 [M+H]+; found 407.9040. 
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N-Butyl-2-(3,5-dibromothiophen-2-yl)aniline (4e). 
The title compound was obtained in 52% yield (108.7 mg, 0.258 mmol) as a yellow oil from 
N-butyl-2-iodoaniline (137.0 mg, 0.498 mmol, 1.0 equiv) according to the general procedure. Rf = 
0.50 (hexane/CH2Cl2 = 5:1); IR (ATR, cm–1): 3420, 2957, 2926, 2868, 2857, 1603, 1578, 1528, 
1501,1456, 1428, 1318, 1301, 980, 813, 744, 525; 1H NMR (400 MHz, CDCl3): δ 7.32–7.27 (m, 1H), 
7.09 (dd, 1H, J = 7.6, 1.6 Hz), 7.05 (s, 1H), 6.73–6.67 (m, 2H), 3.77 (br s, 1H), 3.18–3.10 (m, 2H), 
1.62–1.52 (m, 2H), 1.39 (tq, 2H, J = 7.2, 7.2 Hz), 0.93 (t, 3H, J = 7.2 Hz); 13C NMR (100 MHz, 
CDCl3): δ 146.6, 137.6, 132.8, 132.0, 131.0, 116.2, 116.0, 112.8, 110.7, 110.0, 43.6, 31.6, 20.4, 14.0; 
HRMS (DART+) m/z: calcd. for C14H16

79Br2NS, 387.9370 [M+H]+; found 387.9352. 
 
N-Benzyl-2-(3,5-dibromothiophen-2-yl)aniline (4f). 
The title compound was obtained in 58% yield (121.3 mg, 0.288 mmol) as a yellow solid from 
N-benzyl-2-iodoaniline (154.1 mg, 0.498 mmol, 1.0 equiv) according to the general procedure. Rf = 
0.29 (hexane/CH2Cl2 = 5:1); M.p. 75.4–76.8 °C (CH2Cl2); IR (ATR, cm–1): 1602, 1579, 1500, 1453, 
1362, 1321, 1296, 1178, 1163, 1130, 980, 813, 746; 1H NMR (400 MHz, CDCl3): δ 7.38–7.31 (m, 
4H), 7.29–7.22 (m, 2H), 7.13 (dd, 1H, J = 7.6, 1.6 Hz), 7.05 (s, 1H), 6.76–6.71 (m, 1H), 6.64 (d, 1H, J 
= 8.0 Hz), 4.39 (d, 2H, J = 5.6 Hz), 4.28 (t, 1H, J = 5.6 Hz); 13C NMR (100 MHz, CDCl3): δ 146.2, 
139.1, 137.4, 132.8, 132.0, 131.0, 128.8, 127.31, 127.28, 116.8, 116.2, 113.0, 111.1, 110.2, 47.9; 
HRMS (DART+) m/z: calcd. for C17H14

79Br2NS, 421.9214 [M+H]+; found 421.9227. 
 
 
4 One-pot Arylation/Intramolecular Amination (Scheme 3 and Table 3) 
 
2-(3-Bromo-5-(p-tolyl)thiophen-2-yl)-N-phenylaniline (5). 
A 10-mL screw-top test tube equipped with a Teflon-coated magnetic stirring bar was charged with 
dibromothiophene 4d (81.4 mg, 0.199 mmol, 1.0 equiv), 4-methylphenylboronic acid (32.3 mg, 0.24 
mmol, 1.2 equiv), PdCl2(dppf)·CH2Cl2 (8.2 mg, 10 µmol, 5.0 mol%), K3PO4 (84.9 mg, 0.40 mmol, 2.0 
equiv), and 1,4-dioxane (2.0 mL). The reaction mixture was heated at 80 °C for 6 h, at which time the 
reaction mixture was treated with water (2 mL). After partitioned, the aqueous layer was extracted 
twice with diethyl ether (2 mL). The combined organic extracts were washed with brine, dried over 
sodium sulfate, and filtered. The filtrate was concentrated under reduced pressure to give a crude 
material, which was purified by silica gel column chromatography (hexane/CH2Cl2 = 5:1) to give 5 
(57.4 mg, 0.137 mmol, 69%) as a yellow oil. Rf = 0.39 (hexane/CH2Cl2 = 5:1); IR (ATR, cm–1): 2922, 
2852, 1591, 1570, 1516, 1505, 1498, 1472, 1464, 1457, 1308, 808, 746, 692; 1H NMR (400 MHz, 
CDCl3): δ 7.46 (d, 2H, J = 8.0 Hz), 7.37–7.25 (m, 5H), 7.24 (s, 1H), 7.20 (d, 2H, J = 7.6 Hz), 7.12 (dd, 
2H, J = 8.4, 1.2 Hz), 6.99–6.93 (m, 2H), 5.77 (br s, 1H), 2.38 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 
145.2, 142.5, 142.4, 138.5, 133.8, 132.5, 130.4, 130.1, 129.9, 129.4, 125.9, 125.6, 122.0, 120.8, 120.1, 
119.8, 116.2, 111.4, 21.4; HRMS (DART+) m/z: calcd. for C23H19

79BrNS, 420.0422 [M+H]+; found 
420.0409. 
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Method A 
4-Phenyl-2-(p-tolyl)-4H-thieno[3,2-b]indole (1a). 
A 10-mL screw-top test tube equipped with a Teflon-coated magnetic stirring bar was charged with 
dibromothiophene 4d (81.3 mg, 0.199 mmol, 1.0 equiv), 4-methylphenylboronic acid (32.7 mg, 0.24 
mmol, 1.2 equiv), PdCl2(dppf)·CH2Cl2 (8.3 mg, 0.010 mmol, 5.0 mol%), K3PO4 (84.9 mg, 0.40 mmol, 
2.0 equiv), t-Bu3P·HBF4 (12.0 mg, 0.040 mmol, 20 mol%), NaOt-Bu (57.7 mg, 0.60 mmol, 3.0 equiv), 
and 1,4-dioxane (2.0 mL). The reaction mixture was heated at 125 °C for 5 h, at which time the 
reaction mixture was treated with water (2 mL). After partitioned, the aqueous layer was extracted 
twice with diethyl ether. The combined organic extracts were washed with brine, dried over sodium 
sulfate, and filtered. The filtrate was concentrated under reduced pressure to give a crude material, 
which was purified by silica gel column chromatography (hexane) to give 1a (38.5 mg, 0.113 mmol, 
57%) as a yellow solid. Rf = 0.43 (hexane/CH2Cl2 = 5:1); M.p. 102.1–105.0 °C (CH2Cl2); IR (ATR, 
cm–1): 1596, 1532, 1504, 1451, 1425, 1339, 1212, 1184, 1077, 1067, 801, 743, 699; 1H NMR (400 
MHz, CDCl3): δ 7.79–7.76 (m, 1H), 7.65–7.53 (m, 7H), 7.45–7.41 (m, 1H), 7.30 (s, 1H), 7.27–7.23 
(m, 2H), 7.20 (d, 2H, J = 8.0 Hz), 2.38 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 146.2, 145.2, 140.9, 
138.9, 137.7, 132.6, 129.9, 129.7, 126.9, 125.7, 125.3, 123.0, 122.7, 120.6, 119.0, 116.7, 111.0, 107.1, 
21.3; HRMS (DART+) m/z: calcd. for C23H18NS, 340.1160 [M+H]+; found 340.1167. 
 
2,4-Diphenyl-4H-thieno[3,2-b]indole (1b). 
The title compound was obtained in 34% yield (22.1 mg, 0.0679 mmol) as a yellow solid from 
dibromothiophene 4d (82.2 mg, 0.201 mmol, 1.0 equiv) according to the general procedure. Rf = 0.49 
(hexane/CH2Cl2 = 5:1); M.p. 147.7–152.4 °C (CH2Cl2); IR (ATR, cm–1): 3054, 2925, 1596, 1529, 
1502, 1452, 1421, 1340, 1212, 1069, 812, 752, 698; 1H NMR (400 MHz, CDCl3): δ 7.80–7.77 (m, 
1H), 7.69–7.66 (m, 2H), 7.64–7.53 (m, 5H), 7.45–7.37 (m, 3H), 7.35 (s, 1H), 7.31–7.22 (m, 3H); 13C 
NMR (100 MHz, CDCl3): δ 145.9, 145.2, 140.9, 138.8, 135.4, 129.9, 129.1, 127.7, 126.9, 125.7, 
125.3, 123.2, 122.6, 120.6, 119.1, 117.2, 111.0, 107.6; HRMS (DART+) m/z: calcd. for C22H16NS, 
326.1003 [M+H]+; found 326.1006. 
 
2-(4-(tert-Butyl)phenyl)-4-phenyl-4H-thieno[3,2-b]indole (1c). 
The title compound was obtained in 45% yield (33.7 mg, 0.0883 mmol) as a yellow solid from 
dibromothiophene 4d (81.1 mg, 0.198 mmol, 1.0 equiv) according to the general procedure. Rf = 0.49 
(hexane/CH2Cl2 = 5:1); M.p. 140.2–145.7 °C (CH2Cl2); IR (ATR, cm–1): 3059, 2961, 1597, 1531, 
1504, 1452, 1426, 1407, 1361, 1340, 1271, 1214, 1113, 832, 806, 744, 699; 1H NMR (400 MHz, 
CDCl3): δ 7.81–7.78 (m, 1H), 7.66–7.55 (m, 7H), 7.46–7.41 (m, 3H), 7.33 (s, 1H), 7.31–7.23 (m, 2H), 
1.37 (s, 9H); 13C NMR (100 MHz, CDCl3): δ 151.0, 146.1, 145.2, 140.9, 138.9, 132.6, 129.9, 126.9, 
126.0, 125.5, 125.3, 123.0, 122.7, 120.6, 119.0, 116.9, 111.0, 107.2, 34.8, 31.4; HRMS (DART+) m/z: 
calcd. for C26H24NS, 382.1629 [M+H]+; found 382.1612. 
 
N,N-Dimethyl-4-(4-phenyl-4H-thieno[3,2-b]indol-2-yl)aniline (1d). 
The title compound was obtained in 14% yield (10.4 mg, 0.0282 mmol) as a yellow solid from 
dibromothiophene 4d (81.0 mg, 0.198 mmol, 1.0 equiv) according to the general procedure. Rf = 0.57 
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(hexane/CH2Cl2 = 1:1); M.p. 190.0–193.6 °C (CH2Cl2); IR (ATR, cm–1): 2922, 1606, 1533, 1506, 
1451, 1420, 1358, 1339, 1212, 1192, 817, 801, 747, 700, 671, 649, 637; 1H NMR (400 MHz, CDCl3): 
δ 7.75–7.73 (m, 1H), 7.64–7.52 (m, 7H), 7.41 (t, 1H, J = 7.6 Hz), 7.23–7.20 (m, 2H), 7.17 (s, 1H), 
6.73 (d, 2H, J = 8.8 Hz), 3.00 (s, 6H); 13C NMR (100 MHz, CDCl3): δ 150.3, 147.3, 145.4, 140.6, 
139.0, 129.9, 126.8, 125.3, 123.8, 122.9, 122.5, 120.5, 118.7, 115.4, 112.6, 110.9, 105.3, 40.6 (one 
aromatic carbon signal is missing due to overlapping); HRMS (DART+) m/z: calcd. for C24H21N2S, 
369.1425 [M+H]+; found 369.1414. 
 
1-(4-(4-Phenyl-4H-thieno[3,2-b]indol-2-yl)phenyl)ethan-1-one (1e). 
The title compound was obtained in 29% yield (21.3 mg, 0.0580 mmol) as a yellow solid from 
dibromothiophene 4d (80.7 mg, 0.197 mmol, 1.0 equiv) according to the general procedure. Rf = 0.46 
(hexane/CH2Cl2 = 1:2); M.p. 171.6–173.9 °C (CH2Cl2); IR (ATR, cm–1): 2924, 1678, 1598, 1504, 
1451, 1422, 1404, 1357, 1339, 1268, 1193, 836, 809, 746, 700, 648; 1H NMR (400 MHz, CDCl3): δ 
7.98 (d, 2H, J = 8.4 Hz), 7.81 (d, 1H, J = 8.0 Hz), 7.75 (d, 2H, J = 8.4 Hz), 7.63–7.60 (m, 4H), 7.55 (d, 
1H, J = 7.6 Hz), 7.48–7.42 (m, 2H), 7.33–7.23 (m, 2H), 2.62 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 
197.4, 145.2, 144.0, 141.3, 139.8, 138.6, 135.8, 130.0, 129.3, 127.2, 125.4, 125.3, 123.8, 122.4, 120.8, 
119.4, 118.7, 111.2, 108.9, 26.7; HRMS (DART+) m/z: calcd. for C24H18NOS, 368.1109 [M+H]+; 
found 368.1107. 
 
2-(3-Methoxyphenyl)-4-phenyl-4H-thieno[3,2-b]indole (1f). 
The title compound was obtained in 57% yield (40.1 mg, 0.113 mmol) as a yellow solid from 
dibromothiophene 4d (81.8 mg, 0.200 mmol, 1.0 equiv) according to the general procedure. Rf = 0.22 
(hexane/CH2Cl2 = 5:1); M.p. 76.1–77.9 °C (CH2Cl2); IR (ATR, cm–1): 2929, 1596, 1578, 1527, 1501, 
1488, 1452, 1339, 1289, 1260, 1165, 1048, 745; 1H NMR (400 MHz, CDCl3): δ 7.80–7.77 (m, 1H), 
7.65–7.53 (m, 5H), 7.45–7.40 (m, 1H), 7.34 (s, 1H), 7.32–7.19 (m, 5H), 6.87–6.82 (m, 1H), 3.87 (s, 
3H); 13C NMR (100 MHz, CDCl3): δ 160.1, 145.7, 145.1, 141.0, 138.8, 136.7, 130.1, 130.0, 127.0, 
125.3, 123.2, 122.6, 120.6, 119.1, 118.4, 117.3, 113.3, 111.4, 111.1, 107.8, 55.5; HRMS (DART+) 
m/z: calcd. for C23H18NOS, 356.1109 [M+H]+; found 356.1112. 
 
4-Phenyl-2-(3-(trifluoromethyl)phenyl)-4H-thieno[3,2-b]indole (1g). 
The title compound was obtained in 9% yield (7.5 mg, 0.019 mmol) as a yellow solid from 
dibromothiophene 4d (82.4 mg, 0.201 mmol, 1.0 equiv) according to the general procedure. Rf = 0.53 
(hexane/CH2Cl2 = 5:1); M.p. 96.0–97.0 °C (CH2Cl2); IR (ATR, cm–1): 2923, 1597, 1528, 1502, 1452, 
1327, 1271, 1218, 1166, 1126, 1094, 1073, 795, 745, 694; 1H NMR (400 MHz, CDCl3): δ 7.91–7.88 
(m, 1H), 7.86–7.79 (m, 2H), 7.65–7.58 (m, 4H), 7.57–7.49 (m, 3H), 7.49–7.42 (m, 1H), 7.40 (s, 1H), 
7.33–7.23 (m, 2H); 13C NMR (100 MHz, CDCl3): δ 145.1, 143.8, 141.1, 138.7, 136.2, 131.5 (q, 2JC–F = 
32.6 Hz), 130.0, 129.6, 128.8, 127.1, 125.3, 124.14 (q, 1JC–F = 271.2 Hz), 124.11 (q, 3JC–F = 3.8 Hz), 
123.6, 122.4, 122.3 (q, 3JC–F = 3.9 Hz), 120.7, 119.2, 117.9, 111.2, 108.5; HRMS (DART+) m/z: calcd. 
for C23H15F3NS, 394.0877 [M+H]+; found 394.0876. 
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2-(Anthracen-9-yl)-4-phenyl-4H-thieno[3,2-b]indole (1i). 
The title compound was obtained in 28% yield (23.5 mg, 0.0552 mmol) as a yellow solid from 
dibromothiophene 4d (81.2 mg, 0.198 mmol, 1.0 equiv) according to the general procedure. Rf = 0.34 
(hexane/CH2Cl2 = 5:1); M.p. 220.9–222.5 °C (CH2Cl2); IR (ATR, cm–1): 3057, 3046, 2925, 1674, 
1595, 1527, 1499, 1451, 1437, 1345, 1284, 1213, 736, 699; 1H NMR (400 MHz, CDCl3): δ 8.56–8.54 
(m, 1H), 8.35–8.31 (m, 1H), 8.07–8.00 (m, 4H), 7.87–7.83 (m, 1H), 7.81 (dd, 1H, J = 6.0, 3.2 Hz), 
7.72–7.66 (m, 3H), 7.57–7.51 (m, 2H), 7.50–7.27 (m, 6H); 13C NMR (100 MHz, CDCl3): δ 144.5, 
140.8, 140.5, 139.0, 132.1, 131.3, 129.9, 129.2, 128.4, 126.82, 126.77, 126.2, 125.4, 125.1, 123.3, 
122.7, 120.7, 119.2, 119.0, 114.3, 111.3 (one aromatic carbon signal is missing due to overlapping); 
HRMS (DART+) m/z: calcd. for C30H20NS, 426.1316 [M+H]+; found 426.1311. 
 
Method B 
2,4-Diphenyl-4H-thieno[3,2-b]indole (1b). 
A 10-mL screw-top test tube equipped with a Teflon-coated magnetic stirring bar was charged with 
dibromothiophene 4d (82.7 mg, 0.202 mmol, 1.0 equiv), phenylboronic acid (30.1 mg, 0.24 mmol, 1.2 
equiv), Pd(PPh3)4 (21.5 mg, 0.020 mmol, 10 mol%), K2CO3 (196.9 mg, 1.4 mmol, 7.0 equiv), 
t-Bu3P·HBF4 (24.5 mg, 0.080 mmol, 40 mol%), NaOt-Bu (59.7 mg, 0.60 mmol, 3.0 equiv), 
1,4-dioxane (2.0 mL), and H2O (0.50 mL). The reaction mixture was heated at 125 °C for 22 h, at 
which time the reaction mixture was treated with water (2 mL). After partitioned, the aqueous layer 
was extracted twice with diethyl ether. The combined organic extracts were washed with brine, dried 
over sodium sulfate, and filtered. The filtrate was concentrated under reduced pressure to give a crude 
material, which was purified by silica gel column chromatography (hexane) to give 1b (58.3 mg, 
0.179 mmol, 89%) as a yellow solid. 
 
1-(4-(4-Phenyl-4H-thieno[3,2-b]indol-2-yl)phenyl)ethan-1-one (1e). 
The title compound was obtained in 60% yield (43.6 mg, 0.119 mmol) as a yellow solid from 
dibromothiophene 4d (81.9 mg, 0.200 mmol, 1.0 equiv) according to the general procedure. 
 
4-Phenyl-2-(3-(trifluoromethyl)phenyl)-4H-thieno[3,2-b]indole (1g). 
The title compound was obtained in 48% yield (36.9 mg, 0.0938 mmol) as a yellow solid from 
dibromothiophene 4d (80.0 mg, 0.196 mmol, 1.0 equiv) according to the general procedure. 
 
2-(2-Nitrophenyl)-4-phenyl-4H-thieno[3,2-b]indole (1h). 
The title compound was obtained in 43% yield (31.8 mg, 0.0858 mmol) as an orange solid from 
dibromothiophene 4d (82.0 mg, 0.200 mmol, 1.0 equiv) according to the general procedure. Rf = 0.62 
(hexane/CH2Cl2 = 1:1); M.p. 119.9–122.3 °C (CH2Cl2); IR (ATR, cm–1): 3054, 2922, 1722, 1596, 
1526, 1500, 1451, 1354, 1340, 746, 699; 1H NMR (400 MHz, CDCl3): δ 7.81–7.76 (m, 2H), 7.66 (dd, 
1H, J = 7.8, 1.8 Hz), 7.63–7.54 (m, 6H), 7.50–7.45 (m, 1H), 7.43–7.38 (m, 1H), 7.33–7.22 (m, 2H), 
7.13 (s, 1H); 13C NMR (100 MHz, CDCl3): δ 149.5, 144.6, 141.0, 138.6, 138.1, 132.5, 132.1, 130.0, 
129.3, 128.8, 127.1, 125.3, 124.1, 123.8, 122.3, 120.7, 119.4, 119.2, 111.8, 111.2; HRMS (DART+) 
m/z: calcd. for C22H15N2O2S, 371.0854 [M+H]+; found 371.0851. 
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2-(Anthracen-9-yl)-4-phenyl-4H-thieno[3,2-b]indole (1i). 
The title compound was obtained in 45% yield (37.9 mg, 0.0891 mmol) as a yellow solid from 
dibromothiophene 4d (81.1 mg, 0.198 mmol, 1.0 equiv) according to the general procedure. 
 

5 Synthesis of Unsymmetrical Indolothienoindole (Scheme 6) 
 
5-Phenyl-5,6-dihydrothieno[3,2-b:4,5-b']diindole (6). 
A flame-dried 20-mL Schlenk tube equipped with a Teflon-coated magnetic stirring bar and a rubber 
septum was charged with 1h (29.1 mg, 0.0786 mmol, 1.0 equiv), PPh3 (62.0 mg, 0.236 mmol, 3.0 
equiv), and o-dichlorobenzene (2.2 mL). The reaction mixture was heated at 200 °C for 24 h, at which 
time the reaction mixture was purified by silica gel column chromatography (hexane/CH2Cl2 = 10:1 to 
3:1, gradient) to give 6 (12.2 mg, 0.0360 mmol, 46%) as a yellow solid. Rf = 0.62 (hexane/CH2Cl2 = 
1:1); M.p. 89.8–92.7 °C (CHCl3); IR (ATR, cm–1): 2958, 2924, 2854, 1596, 1503, 1451, 1407, 1387, 
1319, 740, 700, 668, 629; 1H NMR (400 MHz, CDCl3): δ 7.90 (br s, 1H), 7.84–7.79 (m, 1H), 7.78–
7.75 (m, 1H), 7.72–6.68 (m, 4H), 7.62–7.58 (m, 1H), 7.55–7.50 (m, 1H), 7.41 (dd, 1H, J = 7.2, 1.6 
Hz), 7.32–7.19 (m, 4H); 13C NMR (100 MHz, CDCl3): δ 140.5, 140.2, 138.7, 130.5, 129.5, 127.6, 
127.4, 125.1, 124.1, 123.4, 123.1, 123.0, 121.0, 120.97, 120.5, 118.9, 118.6, 112.2, 111.0 (one 
aromatic carbon signal is missing due to overlapping); HRMS (DART+) m/z: calcd. for C22H14N2S, 
338.0878 [M]+; found 338.0883. 
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