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General. All reactions were carried out with standard Schlenk techniques under an argon atmosphere. 1H 
and 13C NMR spectra were recorded on a Varian Gemini 2000 (1H at 300.07 MHz and 13C at 75.46 MHz) 
spectrometer. NMR data were obtained in CDCl3 and acetone-d6. Proton chemical shifts were referenced to 
the residual proton signal of the solvent at 7.26 ppm (CHCl3) and 2.09 ppm (acetone). Carbon chemical 
shifts were referenced to the carbon signal of the solvent at 77.0 ppm (CDCl3) and 205.87 ppm (acetone-d6). 
High-resolution mass spectra were recorded on a JEOL JMS-SX102A spectrometer. Infrared spectra were 
recorded on a Shimadzu FTIR-8100 spectrometer. Column chromatography was performed with silica gel 
60N (Kanto). Preparative thin-layer chromatography was performed with silica 60 PF254 (Merck). 
 
Materials. Toluene was dried and degassed by The Ultimate Solvent System (GlassContour). Anhydrous 
THF was purchased from Kanto Chemical Co. All other commercially available resources were used without 
further purification. 2-(Alkynyl)anilines were prepared by Sonogashira reaction1 of the corresponding 2-
iodoaniline derivatives2 with alkyne. 2-(Alkynyl)aryl isocyanates were synthesized from the corresponding 
2-(alkynyl)aniline according to the reported procedure.3 The analytical data of compounds 1a,4 1b,4 1c,4 1d,6 
1e,4 1f,4 1g,5 1h,6 1i,6 1j,6 1k,5 1n,4 1o,4 1p,4 1q,4 1r,4 and 57 have been already reported. 
 
1l: IR (neat): 3013, 2250, 1592, 1507, 1424, 1248 cm-1; 1H NMR (CDCl3): δ = 5.64 (dd, J = 11.1, 2.4 Hz, 
1H), 5.87 (dd, J = 17.7, 2.1 Hz, 1H), 6.09 (dd, J = 17.4, 11.1 Hz, 1H), 7.04 (dd, J = 7.8, 1.2 Hz, 1H), 7.14 (td, 
J = 7.5, 1.5 Hz, 1H), 7.26 (td, J = 7.6, 1.8 Hz, 1H), 7.43 (dd, J = 7.5, 1.8 Hz, 1H); 13C NMR (CDCl3): δ = 
85.3, 96.2, 116.4, 120.7, 123.5, 125.4, 127.3, 128.2, 129.4, 132.1, 135.0; HRMS (EI+): Calcd for C11H7NO, 
M+ 169.0528. Found m/z 169.0526. 
 
1m: IR (KBr): 2274, 1509, 1489, 1387, 1090 cm-1; 1H NMR (CDCl3): δ = 6.93 (d, J = 8.7 Hz, 1H), 7.33–
7.43 (m, 4H), 7.56–7.64 (m, 2H), 7.66 (d, J = 2.1 Hz, 1H); 13C NMR (CDCl3): δ = 83.5, 98.7, 118.3, 121.9, 
122.8, 124.9, 127.5, 128.5, 129.3, 131.6, 132.3, 133.9, 134.7; HRMS (EI+): Calcd for C15H8BrNO, M+ 
296.9789. Found m/z 296.9791. 
 
General procedure for the palladium-catalyzed cyclization reaction of 1 with 2 (Tables 1 and 3) 

To an oven-dried flask was added Pd2dba3·CHCl3 (2.0 mg, 0.20 μmol, 2 mol % Pd), a phosphine ligand 
(0.40 μmol, 2 mol %), amide 2, and a solution of substrate 1 (0.20 mmol, 1.0 equiv) in dry toluene (4.0 mL). 
The reaction mixture was stirred at 100 °C for 3–12 h under an argon atmosphere, and then quenched with 
addition of water (4.0 mL) and brine (4.0 mL). The resulting aqueous solution was extracted with ethyl 
acetate (3 x 10 mL). The combined extracts were washed with brine and dried over MgSO4. The solvent was 
removed under reduced pressure and the residue was purified by reprecipitation (CH2Cl2/hexane), 
preparative thin-layer chromatography, or silica gel column chromatography to give the product 3. 
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3aa: Purified by reprecipitation. IR (KBr): 3158, 1742, 1636, 1466, 1163 cm-1; 1H NMR (CDCl3): δ = 1.03 (t, 
J = 7.2 Hz, 3H), 1.51–1.66 (m, 2H), 1.69–1.84 (m, 2H), 3.21–3.35 (m, 2H), 6.95 (d, J = 7.5 Hz, 1H), 7.11 (dt, 
J = 8.1, 0.9 Hz, 1H), 7.26 (dt, J = 7.7, 0.9 Hz, 1H), 7.45 (d, J = 7.5 Hz, 1H), 9.16 (br s, 1H), 13.52 (br s, 1H); 
13C NMR (CDCl3): δ = 13.8, 23.0, 29.2, 29.9, 109.6, 110.5, 115.5 (q, J = 287.0 Hz), 121.8, 122.3, 122.7, 
127.9, 138.2, 154.0, 155.4 (q, J = 38.1 Hz), 170.8; HRMS (EI+): Anal. Calcd for C15H15F3N2O2: C, 57.69; H, 
4.84; F, 18.25; N, 8.97. Found: C, 57.56; H, 4.63; F, 18.21; N, 8.84. 
 
3ba: Purified by reprecipitation. IR (KBr): 3029, 1748, 1636, 1526, 1468 cm-1; 1H NMR (CDCl3): δ = 1.16 (t, 
J = 7.5 Hz, 3H), 1.76–1.92 (m, 2H), 3.21–3.33 (m, 2H), 6.95 (d, J = 7.8 Hz, 1H), 7.11 (t, J = 7.5 Hz, 1H), 
7.26 (t, J = 7.5 Hz, 1H), 7.46 (d, J = 7.8 Hz, 1H), 8.80 (br s, 1H), 13.52 (br s, 1H); 13C NMR (CDCl3): δ = 
14.1, 20.8, 31.8, 109.8, 110.5, 115.5 (q, J = 287.0 Hz), 121.8, 122.3, 122.7, 128.0, 138.3, 153.6, 155.4 (q, J = 
38.0 Hz), 170.8; HRMS (EI+): Calcd for C14H13F3N2O2, M+ 298.0929. Found m/z 298.0930. 
 
3ca: Purified by preparative thin-layer chromatography (chloroform/acetone = 10:1). IR (KBr): 3169, 1750, 
1669, 1464, 1285 cm-1; 1H NMR (CDCl3): δ = 1.51 (d, J = 7.2 Hz, 6H), 3.77 (sept, J = 6.9 Hz, 1H), 6.96 (d, J 
= 7.2 Hz, 1H), 7.12 (t, J = 7.5 Hz, 1H), 7.28 (td, J = 7.8, 1.2 Hz, 1H), 7.51 (d, J = 7.5 Hz, 1H), 9.27 (br s, 
1H), 13.42 (br s, 1H); 13C NMR (CDCl3): δ = 17.5, 31.2, 110.5, 111.3, 116.0 (q, J = 287.0 Hz), 121.6, 122.7, 
123.5, 128.3, 138.4, 155.0 (q, J = 36.9 Hz), 157.7, 171.1; HRMS (EI+): Calcd for C14H13F3N2O2, M+ 
298.0929. Found m/z 298.0927. 
 
3da: Purified by reprecipitation. IR (KBr): 3156, 1736, 1673, 1617, 1462, 1264 cm-1; 1H NMR (CDCl3): δ = 
0.74–0.87 (m, 2H), 1.27–1.41 (m, 2H), 2.26–2.41 (m, 1H), 6.93 (d, J = 7.8 Hz, 1H), 7.12 (t, J = 7.8 Hz, 1H), 
7.27 (t, J = 7.5 Hz, 1H), 7.74 (d, J = 7.5 Hz, 1H), 8.42 (br s, 1H), 13.03 (br s, 1H); 13C NMR (CDCl3): δ = 
10.7, 13.4, 110.0, 113.2, 115.6 (q, J = 287.0 Hz), 121.6, 122.4, 124.6, 128.2, 138.2, 151.2, 155.0 (q, J = 38.0 
Hz), 170.5; HRMS (EI+): Calcd for C14H11F3N2O2, M+ 296.0773. Found m/z 296.0777. 
 
3ea: Purified by preparative thin-layer chromatography (hexane/ethyl acetate = 20:1). IR (KBr): 3179, 1694, 
1620, 1466, 1466, 1167 cm-1; 1H NMR (CDCl3): δ = 1.60 (s, 9H), 6.83–6.94 (m, 1H), 7.09 (t, J = 7.5 Hz, 1H), 
7.21–7.31 (m, 1H), 7.77 (d, J = 8.1 Hz, 1H), 9.59 (br s, 1H), 11.50 (br s, 1H); 13C NMR (CDCl3): δ = 27.5, 
38.6, 110.4, 115.8 (q, J = 287.1 Hz), 119.3, 120.3, 122.1, 127.8, 129.0, 139.3, 157.9 (q, J = 38.0 Hz), 160.5, 
171.1; HRMS (EI+): Calcd for C15H15F3N2O2, M+ 312.1086. Found m/z 312.1086. 
 
3fa: Purified by reprecipitation. IR (KBr): 3025, 1748, 1632, 1464, 1219 cm-1; 1H NMR (CDCl3): δ = 6.10 (d, 
J = 7.5 Hz, 1H), 6.72 (td, J = 7.8, 0.9 Hz, 1H), 6.89 (d, J = 7.5 Hz, 1H), 7.15 (td, J = 7.5, 1.2 Hz, 1H), 7.42–
7.49 (m, 2H), 7.53–7.63 (m, 3H), 8.63 (br s, 1H), 13.12 (br s, 1H); 13C NMR (CDCl3): δ = 110.1, 111.0, 
115.4 (q, J = 287.0 Hz), 121.7, 122.2, 122.3, 127.4, 128.4, 129.2, 130.1, 132.1, 138.5, 147.2, 154.8 (q, J = 
38.0 Hz), 170.7; HRMS (EI+): Calcd for C17H11F3N2O2, M+ 332.0773. Found m/z 332.0775. 
 
3ga: Purified by reprecipitation. IR (KBr): 3021, 1746, 1630, 1510, 1464, 1217 cm-1; 1H NMR (CDCl3): δ = 
3.92 (s, 3H), 6.31 (d, J = 7.8 Hz, 1H), 6.75 (t, J = 6.6 Hz, 1H), 6.87 (d, J = 8.4 Hz, 1H), 7.04–7.10 (m, 2H), 
7.14 (td, J = 7.5, 0.9 Hz, 1H), 7.35–7.41 (m, 2H), 7.88 (br s, 1H), 13.04 (br s, 1H); 13C NMR (CDCl3): δ = 
55.4, 110.1, 111.0, 114.6, 115.4 (q, J = 287.0 Hz), 121.9, 122.2, 122.3, 124.1, 128.3, 129.2, 138.4, 147.5, 
154.9 (q, J = 38.0 Hz), 161.0, 170.7; HRMS (EI+): Calcd for C18H13F3N2O3, M+ 362.0878. Found m/z 
362.0875. 
 
3ha: Purified by silica gel column chromatography (chloroform/ethyl acetate = 10/1). IR (KBr): 3173, 1736, 
1676, 1522, 1333 cm-1; 1H NMR (CDCl3): δ = 6.03 (d, J = 6.9 Hz, 1H), 6.75 (t, J = 8.1 Hz, 1H), 6.90 (d, J = 
7.5 Hz, 1H), 7.17 (t, J = 7.8 Hz, 1H), 7.60 (d, J = 9.0 Hz, 2H), 7.84 (d, J = 8.7 Hz, 2H), 7.97 (br s, 1H), 
13.15 (br s, 1H); 13C NMR (CDCl3): δ = 110.4, 111.4, 115.3 (q, J = 287.0 Hz), 121.1, 122.0, 122.6, 123.7 (q, 
J = 270.9 Hz), 126.3 (q, J = 13.8 Hz), 128.2, 129.0, 132.2 (q, J = 32.3 Hz), 135.7, 138.7, 145.1, 154.9 (q, J = 
38.1 Hz), 170.6; HRMS (EI+): Calcd for C18H10F6N2O2, M+ 400.0646. Found m/z 400.0648. 
 
3ia: Purified by reprecipitation. IR (KBr): 3160, 1750, 1663, 1630, 1464, 1217 cm-1; 1H NMR (CDCl3): δ = 
2.49 (s, 3H), 6.23 (d, J = 7.2 Hz, 1H), 6.74 (td, J = 7.5, 0.6 Hz, 1H), 6.89 (d, J = 8.1 Hz, 1H), 7.15 (td, J = 
7.5, 0.9 Hz, 1H), 7.30–7.41 (m, 4H), 8.73 (br s, 1H), 13.10 (br s, 1H); 13C NMR (CDCl3): δ = 21.7, 110.1, 
110.9, 115.4 (q, J = 287.1 Hz), 121.8, 122.2, 122.3, 127.3, 128.3, 129.1, 129.9, 138.5, 140.4, 147.6, 154.8 (q, 
J = 38.0 Hz), 170.9; HRMS (EI+): Calcd for C18H13F3N2O2, M+ 346.0929. Found m/z 346.0927.
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3ja: Purified by silica gel column chromatography (chloroform/ethyl acetate = 10/1). IR (KBr): 3171, 1750, 
1638, 1462, 1302, 1210 cm-1; 1H NMR (CDCl3): δ = 2.29 (s, 3H), 5.91 (d, J = 7.5 Hz, 1H), 6.74 (td, J = 7.5, 
0.9 Hz, 1H), 6.92 (d, J = 7.8 Hz, 1H), 7.17 (td, J = 7.5, 1.2 Hz, 1H), 7.28 (dd, J = 7.8, 1.2 Hz, 1H), 7.34–7.45 
(m, 2H), 7.45–7.55 (m, 1H), 9.62 (br s, 1H), 13.25 (br s, 1H); 13C NMR (CDCl3): δ = 19.2, 110.2, 110.8, 
115.4 (q, J = 287.0 Hz), 121.7, 121.9, 122.6, 126.8, 127.0, 128.4, 130.1, 130.6, 131.9, 135.3, 138.6, 147.1, 
154.5 (q, J = 38.0 Hz), 171.0; HRMS (EI+): Calcd for C18H13F3N2O2, M+ 346.0929. Found m/z 346.0928. 
 
3ka: Purified by reprecipitation. IR (KBr): 3166, 1741, 1674, 1636, 1460, 1215 cm-1; 1H NMR (CDCl3): δ = 
6.30 (d, J = 7.8 Hz, 1H), 6.80 (t, J = 7.5 Hz, 1H), 6.88 (d, J = 7.8 Hz, 1H), 7.16 (td, J = 7.8, 1.2 Hz, 1H), 
7.17 (dd, J = 5.4, 1.2 Hz, 1H), 7.49 (dd, J = 3.0, 1.2 Hz, 1H), 7.57 (dd, J = 5.1, 3.0 Hz, 1H), 8.07 (br s, 1H), 
13.06 (br s, 1H); 13C NMR (CDCl3): δ = 110.1, 111.7, 115.4 (q, J = 287.0 Hz), 121.7, 122.1, 122.5, 125.6, 
126.7, 127.3, 128.6, 131.7, 138.4, 142.4, 154.8 (q, J = 38.1 Hz), 170.3; HRMS (EI+): Calcd for 
C15H9F3N2O2S, M+ 338.0337. Found m/z 338.0336. 
 
3la: Purified by reprecipitation. IR (KBr): 3168, 1738, 1671, 1619, 1520, 1462 cm-1; 1H NMR (CDCl3): δ = 
5.92 (d, J = 17.1 Hz, 1H), 5.93 (d, J = 12.3 Hz, 1H), 6.92 (d, J = 7.8 Hz, 1H), 6.99 (t, J = 7.8 Hz, 1H), 7.10 
(dd, J = 16.8, 11.1 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H), 7.76 (d, J = 8.1 Hz, 1H), 8.55 (br s, 1H), 13.13 (br s, 
1H); 13C NMR (CDCl3): δ = 109.8, 110.3, 115.4 (q, J = 287.0 Hz), 121.6, 122.3, 122.8, 125.4, 128.5, 128.6, 
138.4, 146.3, 155.5 (q, J = 38.0 Hz), 170.7; HRMS (EI+): Calcd for C13H9F3N2O2, M+ 282.0616. Found m/z 
282.0618. 
 
3ma: Purified by silica gel column chromatography (chloroform/ethyl acetate = 10/1). IR (KBr): 3166, 1755, 
1671, 1636, 1466, 1302, 1213 cm-1; 1H NMR (CDCl3): δ = 6.12 (d, J = 2.1 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1H), 
7.25 (dd, J = 8.1, 2.1 Hz, 1H), 7.40–7.46 (m, 2H), 7.56–7.67 (m, 3H), 7.99 (br s, 1H), 13.04 (br s, 1H); 13C 
NMR (CDCl3): δ = 110.0, 111.6, 115.2, 115.3 (q, J = 288.2 Hz), 123.5, 125.1, 127.1, 129.4, 130.6, 130.9, 
131.4, 137.3, 148.9, 154.7 (q, J = 38.0 Hz), 170.7; HRMS (EI+): Calcd for C17H10BrF3N2O2, M+ 409.9878. 
Found m/z 409.9879. 
 
3na: Purified by reprecipitation. IR (KBr): 3160, 1740, 1674, 1632, 1472, 1202 cm-1; 1H NMR (CDCl3): δ = 
1.05 (t, J = 7.5 Hz, 3H), 1.55–1.85 (m, 4H), 3.18–3.38 (m, 2H), 6.87 (d, J = 8.4 Hz, 1H), 7.23 (dd, J = 8.1, 
1.5 Hz, 1H), 7.41 (d, J = 2.1 Hz, 2H), 9.18 (br s, 1H), 13.49 (br s, 1H); 13C NMR (CDCl3): δ = 13.7, 22.9, 
29.1, 29.9, 108.8, 111.2, 115.4 (q, J = 287.1 Hz), 122.4, 123.3, 127.6, 128.2, 136.4, 155.5 (q, J = 38.0 Hz), 
155.6, 170.6; HRMS (EI+): Calcd for C15H14ClF3N2O2, M+ 346.0696. Found m/z 346.0702. 
 
3oa: Purified by reprecipitation. IR (KBr): 3164, 1728, 1674, 1528, 1480, 1204 cm-1; 1H NMR (CDCl3): δ = 
1.03 (t, J = 6.9 Hz, 3H), 1.52–1.66 (m, 2H), 1.70–1.82 (m, 2H), 3.20–3.30 (m, 2H), 3.82 (s, 3H), 6.80 (dd, J 
= 8.7, 2.1 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 7.03 (d, J = 2.1 Hz, 1H), 8.92 (br s, 1H), 13.59 (br s, 1H); 13C 
NMR (CDCl3): δ = 13.8, 23.0, 29.1, 29.8, 55.9, 109.6, 109.9, 110.5, 112.5, 115.5 (q, J = 287.0 Hz), 122.8, 
132.0, 154.1, 155.4 (q, J = 38.0 Hz), 155.8, 170.8; HRMS (EI+): Calcd for C16H17F3N2O3, M+ 342.1191. 
Found m/z 342.1193. 
 
3pa: Purified by reprecipitation. IR (KBr): 3168, 1744, 1671, 1636, 1474, 1254 cm-1; 1H NMR (CDCl3): δ = 
1.07 (t, J = 6.9 Hz, 3H), 1.41 (t, J = 7.2 Hz, 3H), 1.61–1.86 (m, 4H), 3.31–3.38 (m, 2H), 4.39 (q, J = 7.2Hz, 
2H), 6.99 (d, J = 8.4 Hz, 1H), 8.01 (d, J = 7.5 Hz, 1H), 8.19 (s, 1H), 9.35 (br s, 1H), 13.37 (br s, 1H); 13C 
NMR (CDCl3): δ = 13.6, 14.3, 22.9, 29.0, 30.0, 61.1, 108.7, 110.0, 115.4 (q, J = 287.1 Hz), 121.6, 123.6, 
125.1, 130.0, 141.7, 155.4 (q, J = 38.0 Hz), 155.5, 166.2, 171.2; HRMS (EI+): Calcd for C18H19F3N2O4, M+ 
384.1297. Found m/z 384.1296. 
 
3qa: Purified by reprecipitation. IR (KBr): 3150, 1750, 1676, 1686, 1476 cm-1; 1H NMR (acetone-d6): δ = 
1.06 (t, J = 7.5 Hz, 3H), 1.56–1.94 (m, 4H), 3.34–3.52 (m, 2H), 7.25 (d, J = 8.4 Hz, 2H), 7.69 (dd, J = 8.1, 
1.5 Hz, 1H), 7.94 (s, 1H), 10.57 (br s, 1H), 13.79 (br s, 1H); 13C NMR (acetone-d6): δ = 13.6, 22.9, 29.5, 
30.0, 105.8, 108.5, 111.5, 116.0 (q, J = 287.0 Hz), 119.4, 123.1, 125.8, 132.6, 143.0, 155.5 (q, J = 38.0 Hz), 
156.3, 170.8; HRMS (EI+): Calcd for C16H14F3N3O2, M+ 337.1038. Found m/z 337.1037. 
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3ra: Purified by recrystallization from toluene. IR (KBr): 3162, 1740, 1665, 1622, 1264 cm-1; 1H NMR 
(DMSO-d6): δ = 1.02 (t, J = 7.2 Hz, 3H), 1.48–1.63 (m, 2H), 1.66–1.80 (m, 2H), 3.23–3.33 (m, 2H), 7.65–
7.76 (m, 2H), 7.77 (s, 1H), 8.15–8.22 (m, 1H), 8.23–8.31 (m, 1H), 12.11 (br s, 1H), 13.82 (br s, 1H); 13C 
NMR (DMSO-d6): δ = 14.6, 23.1, 29.8, 30.0, 110.7, 116.2 (q, J = 287.0 Hz), 116.7, 121.1, 123.7, 124.7, 
125.4, 128.1, 128.9, 129.8, 135.8, 154.4, 155.3 (q, J = 38.0 Hz), 171.4; HRMS (EI+): Calcd for 
C19H16ClF3N2O2, M+ 396.0852. Found m/z 396.0851. 
 
3ab: Purified by preparative thin-layer chromatography (chloroform/ethyl acetate = 20:1). IR (KBr): 2959, 
1663, 1607, 1466, 1341, 1156 cm-1; 1H NMR (CDCl3): δ = 0.93 (t, J = 7.2 Hz, 3H), 1.38–1.62 (m, 4H), 2.42 
(s, 3H), 2.81–2.92 (m, 2H), 6.97 (d, J = 7.5 Hz, 1H), 7.03 (td, J = 7.8, 1.2 Hz, 1H), 7.17 (td, J = 7.8, 1.2 Hz, 
1H), 7.23 (d, J = 7.8 Hz, 1H), 7.32 (d, J = 8.7 Hz, 2H), 7.85 (d, J = 8.4 Hz, 2H), 8.59 (br s, 1H), 12.64 (br s, 
1H); 13C NMR (CDCl3): δ = 13.7, 21.6, 23.1, 29.3, 29.5, 104.9, 110.4, 121.0, 122.1, 122.3, 126.4, 127.2, 
130.0, 137.3, 137.5, 144.4, 156.1, 170.9; HRMS (EI+): Calcd for C20H22N2O3S, M+ 370.1351. Found m/z 
370.1350. 
 
3ac: Purified by preparative thin-layer chromatography (chloroform/ethyl acetate = 10:1). IR (KBr): 3025, 
1667, 1624, 1464, 1252 cm-1; 1H NMR (CDCl3): δ = 1.06 (t, J = 7.5 Hz, 3H), 1.56–1.74 (m, 4H), 3.35–3.56 
(m, 2H), 6.91 (d, J = 7.5 Hz, 1H), 7.08 (td, J = 7.5, 1.5 Hz, 1H), 7.16 (td, J = 7.5, 1.2 Hz, 1H), 7.43–7.63 (m, 
4H), 8.10–8.18 (m, 2H), 9.40 (br s, 1H), 13.41 (br s, 1H); 13C NMR (CDCl3): δ = 13.9, 23.2, 29.4, 30.2, 
105.9, 109.9, 121.5, 122.2, 123.1, 126.2, 128.0, 128.8, 132.5, 134.1, 137.4, 158.7, 165.5, 171.1; HRMS 
(EI+): Calcd for C20H20N2O2, M+ 320.1525. Found m/z 320.1524. 
 
3ad: Purified by preparative thin-layer chromatography (chloroform/ethyl acetate = 20:1). IR (KBr): 3140, 
1746, 1663, 1464, 1213 cm-1; 1H NMR (CDCl3): δ = 1.02 (t, J = 6.9 Hz, 3H), 1.50–1.85 (m, 4H), 3.23–3.38 
(m, 2H), 5.23 (s, 2H), 6.92 (d, J = 7.5 Hz, 1H), 7.05 (td, J = 7.5, 1.2 Hz, 1H), 7.14 (td, J = 7.5, 1.2 Hz, 1H), 
7.31–7.46 (m, 6H), 8.77 (br s, 1H), 12.14 (br s, 1H); 13C NMR (CDCl3): δ = 13.9, 23.1, 29.2, 29.4, 67.3, 
104.1, 109.9, 121.0, 121.9, 123.1, 125.8, 128.1, 128.3, 128.5, 135.6, 137.1, 152.5, 158.0, 170.5; HRMS 
(EI+): Calcd for C21H22N2O3, M+ 350.1630. Found m/z 350.1627. 
 
3ae: Purified by preparative thin-layer chromatography (chloroform/acetone = 4:1). IR (KBr): 3297, 1671, 
1605, 1559, 1466, 1240 cm-1; 1H NMR (CDCl3): δ = 1.12 (t, J = 7.5 Hz, 3H), 1.52–1.67 (m, 2H), 1.74–1.88 
(m, 2H), 3.34–3.46 (m, 2H), 4.51 (d, J = 5.7 Hz, 2H), 6.32 (br s, 1H), 6.74–6.82 (m, 1H), 7.01–7.16 (m, 3H), 
7.28–7.42 (m, 6H), 12.10 (br s, 1H); 13C NMR (CDCl3): δ = 14.0, 23.2, 29.7, 29.9, 44.0, 101.3, 109.6, 120.5, 
121.9, 123.5, 124.8, 127.7, 127.8, 128.9, 135.8, 138.8, 153.3, 161.6, 170.2; HRMS (EI+): Calcd for 
C21H23N3O2, M+ 349.1790. Found m/z 349.1788. 
 
3af: Purified by preparative thin-layer chromatography (chloroform/ethyl acetate = 5:1). IR (KBr): 3139, 
1721, 1615, 1466, 1364 cm-1; 1H NMR (CDCl3): δ = 0.95 (t, J = 7.2 Hz, 3H), 1.42–1.57 (m, 2H), 1.61–1.76 
(m, 2H), 2.90–3.01 (m, 2H), 6.62–6.71 (m, 1H), 7.04 (td, J = 7.5, 1.2 Hz, 1H), 7.21 (td, J = 7.8, 1.2 Hz, 1H), 
7.53 (d, J = 8.1 Hz, 1H), 7.73–7.82 (m, 2H), 7.88–7.96 (m, 2H), 8.12 (br s, 1H); 13C NMR (CDCl3): δ = 13.9, 
22.8, 27.9, 34.1, 110.0, 121.4, 122.0, 123.6, 123.9, 125.8, 129.7, 132.2, 134.1, 140.6, 141.9, 166.5, 167.1; 
HRMS (EI+): Calcd for C21H18N2O3, M+ 346.1317. Found m/z 346.1316. 
 
3ag: Purified by preparative thin-layer chromatography (chloroform/ethyl acetate = 5:1). IR (KBr): 3304, 
1721, 1709, 1615, 1466 cm-1; 1H NMR (CDCl3): δ = 0.95 (t, J = 7.2 Hz, 3H), 1.42–1.58 (m, 2H), 1.63–1.78 
(m, 2H), 2.78–2.92 (m, 1H), 2.96–3.10 (m, 1H), 3.65 (d, J = 22.2 Hz, 1H), 3.77 (d, J = 22.2 Hz, 1H), 6.66 (t, 
J = 7.2 Hz, 2H), 7.03 (t, J = 7.8 Hz, 2H), 7.12–7.24 (m, 2H), 7.29 (dd, J = 7.5, 0.6 Hz, 1H), 7.50 (d, J = 7.5 
Hz, 1H), 8.51 (br s, 1H); 13C NMR (CDCl3): δ = 13.9, 23.0, 28.2, 33.4, 36.2, 108.8, 110.0, 121.4, 121.9, 
122.4, 123.8, 124.5, 125.0, 125.4, 127.6, 129.6, 140.8, 144.4, 144.5, 165.9, 174.3; HRMS (EI+): Calcd for 
C21H20N2O2, M+ 332.1525. Found m/z 332.1526. 
 
3ah: Purified by preparative thin-layer chromatography (chloroform/ethyl acetate = 1:1). IR (KBr): 3250, 
1750, 1701, 1617, 1468, 1397, 1190 cm-1; 1H NMR (CDCl3): δ = 1.00 (t, J = 7.2 Hz, 3H), 1.45–1.62 (m, 2H), 
1.64–1.78 (m, 2H), 2.83–2.95 (m, 2H), 3.99 (t, J = 7.5 Hz, 2H), 4.53 (t, J = 7.5 Hz, 2H), 6.87 (d, J = 7.8 Hz, 
1H), 6.99 (t, J = 7.8 Hz, 1H), 7.19 (t, J = 7.8 Hz, 1H), 7.39 (d, J = 7.5 Hz, 1H), 8.59 (br s, 1H); 13C NMR 
(CDCl3): δ = 14.0, 22.9, 28.9, 32.1, 46.4, 62.9, 109.9, 121.2, 121.7, 122.1, 123.0, 128.7, 140.0, 148.3, 155.7, 
166.6; HRMS (EI+): Calcd for C16H18N2O3, M+ 286.1317. Found m/z 286.1315. 
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3ai: Purified by preparative thin-layer chromatography (hexane/ethyl acetate/triethylamine = 5:5:1). IR 
(KBr): 3152, 1640, 1578, 1462, 1225 cm-1; 1H NMR (CDCl3): δ = 0.88 (t, J = 7.5 Hz, 3H), 1.34–1.49 (m, 
2H), 1.65–1.80 (m, 2H), 2.75–2.86 (m, 2H), 6.99–7.12 (m, 3H), 7.22–7.36 (m, 4H), 7.39–7.49 (m, 2H), 9.30 
(br s, 1H), 12.08 (br s, 1H); 13C NMR (CDCl3): δ = 13.6, 22.7, 28.8, 29.4, 95.6, 109.6, 118.5, 120.8, 122.6, 
124.4, 126.1, 126.4, 129.2, 135.4, 137.9, 163.4, 171.1; HRMS (EI+): Calcd for C19H20N2O, M+ 292.1576. 
Found m/z 292.1576. 
 
A Straightforward Synthesis of 3aa on Gram Scale (equation 1) 

To a cooled solution of triphosgene (1.10 g, 3.72 mmol, 0.37 equiv) in benzene (100 mL) was slowly 
added a solution of 1-(hex-1-ynyl)aniline 5 (1.73 g, 10.0 mmol, 1.0 equiv), Et3N (17 mL, 121 mmol, 12 
equiv) in benzene (25 mL). The resulting solution was stirred at 0 °C for 2.5 h under an argon atmosphere. 
After this time, the solution was filtered through a pad of Celite and eluted with Et2O. The filtrate was 
concentrated under reduced pressure to give crude product 1a as a brown oil. 

To an oven-dried flask was added Pd2dba3·CHCl3 (103 mg, 0.10 mmol, 2 mol % Pd), dppf (111 mg, 
0.20 mmol, 2 mol %), trifluoroacetamide (2a, 1.69 g, 15.0 mmol, 1.5 equiv), crude product 1a, and dry 
toluene (200 mL). The reaction mixture was stirred at 100 °C for 3 h under an argon atmosphere, and then 
cooled gradually to 0 °C. The precipitated yellow solid was filtered and dried under reduced pressure to give 
3aa (2.43 g, 78%). To the filtrate was added water (50 mL) and the resulting aqueous solution was extracted 
with ethyl acetate (3 x 50 mL). The combined extracts were washed with brine and dried over MgSO4. The 
solvent was removed under reduced pressure and the residue was purified by reprecipitation (CH2Cl2/hexane) 
to give 3aa (0.23 g, 7%) [Total 2.65 g, 85% over 2 steps]. 
 
General procedure for the hydrolysis of the trifluoroacetyl group (Table 2) 

To an oven-dried flask was added 3 (0.15 mmol, 1.0 equiv), K2CO3 (107 mg, 5.2 equiv), MeOH (4.5 
mL), and H2O (0.1 mL). The reaction mixture was stirred at room temperature for 50 min under an air 
atmosphere, and then the solvent was removed under reduced pressure. To the residue was added water (5 
mL) and CHCl3 (10 mL), and the resulting aqueous solution was extracted with CHCl3 (3 x 10 mL). The 
combined extracts were washed with brine and dried over MgSO4. The solvent was removed under reduced 
pressure and the residue was purified by preparative thin-layer chromatography (chloroform/acetone = 5:1) 
to give the product 4. 
 
4a: IR (KBr): 3357, 3196, 1619, 1541, 1466 cm-1; 1H NMR (CDCl3): δ = 1.00 (t, J = 7.5 Hz, 3H), 1.44–1.61 
(m, 2H), 1.68–1.82 (m, 2H), 2.67–2.76 (m, 2H), 5.34 (br s, 1H), 6.93–7.08 (m, 3H), 7.20–7.25 (m, 1H), 8.63 
(br s, 1H), 9.67 (br s, 1H); 13C NMR (CDCl3): δ = 13.8, 22.7, 28.8, 34.6, 94.7, 109.2, 118.5, 120.8, 122.7, 
124.7, 135.4, 163.5, 170.9; HRMS (EI+): Calcd for C13H16N2O, M+ 216.1263. Found m/z 216.1267. 
 
4f: IR (KBr): 3353, 3185, 1617, 1545, 1464 cm-1; 1H NMR (acetone-d6): δ = 6.24 (d, J = 7.8 Hz, 1H), 6.56–
6.65 (m, 1H), 6.87–6.98 (m, 2H), 7.12 (br s, 1H), 7.54–7.69 (m, 5H), 9.71 (br s, 2H); 13C NMR (acetone-d6): 
δ = 95.2, 109.2, 118.3, 120.2, 123.2, 125.4, 128.3, 129.4, 130.5, 136.7, 136.9, 160.6, 171.1; HRMS (EI+): 
Calcd for C15H12N2O, M+ 236.0950. Found m/z 236.0953. 
 
4k: IR (KBr): 3357, 3187, 1653, 1617, 1561, 1464 cm-1; 1H NMR (acetone-d6): δ = 6.54 (d, J = 7.8 Hz, 1H), 
6.64–6.75 (m, 1H), 6.90–6.99 (m, 2H), 7.07 (br s, 1H), 7.36–7.42 (m, 1H), 7.72–7.79 (m, 1H), 7.86–7.93 (m, 
1H), 9.70 (br s, 2H); 13C NMR (acetone-d6): δ = 96.8, 110.3, 119.5, 121.4, 124.4, 126.5, 128.0, 128.6, 129.0, 
138.0, 138.3, 156.7, 172.3; HRMS (EI+): Calcd for C13H10N2OS, M+ 242.0514. Found m/z 242.0513. 
 
4n: IR (KBr): 3445, 3187, 1647, 1613, 1534, 1466 cm-1; 1H NMR (CDCl3): δ = 1.02 (t, J = 7.2 Hz, 3H), 
1.46–1.62 (m, 2H), 1.66–1.81 (m, 2H), 2.63–2.73 (m, 2H), 5.45 (br s, 1H), 6.86 (dd, J = 7.8, 1.2 Hz, 1H), 
7.00 (dd, J = 7.8, 1.8 Hz, 1H), 7.15 (d, J = 1.8 Hz, 1H), 8.91 (br s, 1H), 9.75 (br s, 1H); 13C NMR (CDCl3): δ 
= 13.8, 22.6, 28.6, 34.4, 94.2, 110.0, 118.3, 122.2, 126.0, 126.1, 133.8, 164.6, 171.0; HRMS (EI+): Calcd for 
C13H15ClN2O, M+ 250.0873. Found m/z 250.0878. 
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