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A boronic acid catalyzed one-pot reduction of quinolines with Hantzsch ester followed by N-arylation via external base-free Chan–Evans–Lam coupling has been demonstrated. This step-economical synthesis of N-aryl tetrahydroquinolines has been accomplished from readily available quinoline, Hantzsch ester, and arylboronic acid under mild reaction conditions. The dual role of boronic acid as a catalyst (in the reduction of quinolines) and a reagent (in the N-arylation) has been realized for the first time. The use of an inexpensive N-arylation protocol, aerobic reaction conditions, and functional group diversity are important practical features.
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           = 0.5) in 75% yield (0.182 g). 1H NMR (600 MHz, CDCl3): δ = 7.29 (d, J = 8.8 Hz, 1 H), 7.16 (d, J = 8.8 Hz, 1 H), 7.05 (d, J = 7.3 Hz, 1 H), 6.94 (t, J = 7.9 Hz, 1 H), 6.75 ‒ 6.72 (m, 2 H), 3.59 (t, J = 5.7 Hz, 2 H), 2.84 (t, J = 6.4 Hz, 2 H), 2.05–2.01 (m, 2 H). 13C NMR (151 MHz, CDCl3): δ = 147.1, 144.0, 129.6, 129.5, 128.4, 126.6, 125.6, 125.3, 119.0, 116.2, 50.9, 27.8, 22.8. HRMS (ESI): m/z [M + H]+ calcd for C15H15ClN: 244.0888; found: 244.0884.1-(4-Fluorophenyl)-1,2,3,4-tetrahydroquinoline (3f)By following the general procedure, the title compound 3f was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v= 50/1, Rf
           = 0.5) in 60% yield (0.136 g). 1H NMR (600 MHz, CDCl3): δ = 7.22–7.19 (m, 2 H), 7.09–7.03 (m, 3 H), 6.93 (t, J = 7.5 Hz, 1 H), 6.69 (t, J = 7.3 Hz, 1 H), 6.56 (d, J = 8.2 Hz, 1 H), 3.58 (t, J = 5.6 Hz, 2 H), 2.88 (t, J = 6.4 Hz, 2 H), 2.09–2.04 (m, 2 H). 13C NMR (126 MHz, CDCl3): δ = 160.7, 158.7, 145.0, 144.6, 144.6, 129.6, 127.4, 127.4, 126.6, 123.9, 118.1, 116.4, 116.3, 115.1, 51.6, 27.9, 22.7. 19F NMR (377 MHz, CDCl3): δ = –118.31. HRMS (ESI): m/z [M + H]+ calcd for C15H15FN: 228.1184; found: 228.1176.1-(3-(Trifluoromethyl)phenyl)-1,2,3,4-tetrahydroquinoline (3g)By following the general procedure, the title compound 3g was isolated as colourless liquid using silica gel column chromatography with petroleum ether/thyl acetate (v/v= 50/1, Rf
           = 0.5) in 85% yield (0.235 g). 1H NMR (400 MHz, CDCl3): δ = 7.45 (brs, 1 H), 7.40–7.39 (m, 2 H), 7.27–7.26 (m, 1 H), 7.08 (d, J = 7.4 Hz, 1 H), 6.98 (t, J = 8.1 Hz, 1 H), 6.86 (d, J = 8.0 Hz, 1 H), 6.81 (t, J = 7.3 Hz, 1 H), 3.65 (t, J = 5.6 Hz, 2 H), 2.83 (t, J = 6.4 Hz, 2 H), 2.07–2.01 (m, 2 H). 13C NMR (101 MHz, CDCl3): δ = 149.0, 143.3, 129.8, 129.6, 126.6, 126.4, 119.9, 119.8, 119.3, 116.9, 50.5, 27.7, 23.1. 19F NMR (377 MHz, CDCl3): δ = –62.71.1-(3-Chlorophenyl)-1,2,3,4-tetrahydroquinoline (3h)By following the general procedure, the title compound 3h was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v= 50/1, Rf
           = 0.5) in 86% yield (0.209 g). 1H NMR (400 MHz, CDCl3): δ = 7.24–7.19 (m, 2 H), 7.11–7.05 (m, 2 H), 7.01–6.95 (m, 2 H), 6.86 (d, J = 8.1 Hz, 1 H), 6.78–6.75 (m, 1 H), 3.60 (t, J = 5.6 Hz, 2 H), 2.81 (t, J = 6.4 Hz, 2 H), 2.07–1.98 (m, 2 H). 13C NMR (101 MHz, CDCl3): δ = 149.8, 143.5, 134.9, 130.3, 129.5, 126.6, 126.2, 123.4, 122.9, 121.6, 119.6, 117.0, 50.5, 27.7, 23.0. HRMS (ESI): m/z [M + H]+ calcd for C15H15ClN: 244.0888; found: 244.0893.6-Methyl-1-phenyl-1,2,3,4-tetrahydroquinoline (3i)By following the general procedure, the title compound 3i was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 100/1, Rf
           = 0.5) in 91% yield (0.203 g). 1H NMR (400 MHz, CDCl3): δ = 7.32–7.28 (m, 2 H), 7.22–7.19 (m, 2 H), 7.03 (t, J = 7.3 Hz, 1 H), 6.87 (brs, 1 H), 6.77–6.71 (m, 2 H), 3.60 (t, J = 5.6 Hz, 2 H), 2.79 (t, J = 6.4 Hz, 2 H), 2.23 (s, 3 H), 2.03–1.97 (m, 2 H). 13C NMR (101 MHz, CDCl3): δ = 148.9, 141.9, 130.0, 129.4, 128.0, 127.0, 125.3, 123.9, 123.0, 116.6, 50.8, 27.8, 23.0, 20.6. HRMS (ESI): m/z [M + H]+ calcd for C16H18N: 224.1434; found: 224.1431.6-Methoxy-1-phenyl-1,2,3,4-tetrahydroquinoline (3j)By following the general procedure, the title compound 3j was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 100/1, Rf
           = 0.5) in 93% yield (0.222 g). 1H NMR (400 MHz, CDCl3): δ = 7.30–7.25 (m, 2 H), 7.17–7.15 (m, 2 H), 7.00–6.98 (m, 1 H), 6.83 (d, J = 8.9 Hz, 1 H), 6.65 (d, J = 3.0 Hz, 1 H), 6.57 (dd, J = 9.0, 3.0 Hz, 1 H), 3.75 (s, 3 H), 3.60 (t, J = 5.6 Hz, 2 H), 2.80 (t, J = 6.4 Hz, 2 H), 2.01–1.95 (m, 2 H). 13C NMR (101 MHz, CDCl3): δ = 153.1, 149.4, 137.9, 129.3, 127.7, 122.8, 122.2, 119.0, 114.4, 112.4, 55.8, 50.6, 28.0, 22.9. HRMS (ESI): m/z [M + H]+ calcd for C16H18N: 240.1383; found: 240.1388.6-Chloro-1-phenyl-1,2,3,4-tetrahydroquinoline (3k)By following the general procedure, the title compound 3k was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 100/1, Rf
           = 0.5) in 88% yield (0.214 g). 1H NMR (400 MHz, CDCl3): δ = 7.35 (t, J = 8.0 Hz, 2 H), 7.20 (d, J = 7.8 Hz, 2 H), 7.11 (t, J = 7.3 Hz, 1 H), 7.01 (d, J = 2.2 Hz, 1 H), 6.86 (dd, J = 8.8, 2.4 Hz, 1 H), 6.64 (d, J = 8.8 Hz, 1 H), 3.60 (t, J = 5.6 Hz, 2
H), 2.82 (t, J = 6.5 Hz, 2 H), 2.06–2.00 (m, 2 H). 13C NMR (151 MHz, CDCl3): δ = 148.2, 143.2, 129.7, 129.0, 126.3, 126.2, 124.9, 124.1, 122.8, 117.0, 50.9, 27.8, 22.5. HRMS (ESI): m/z [M + H]+ calcd for C15H15ClN: 244.0888; found: 244.0895.4-Methyl-1-phenyl-1,2,3,4-tetrahydroquinoline (3l)By following the general procedure, the title compound 3l was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 100/1, Rf
           = 0.5) in 90% yield (0.201 g). 1H NMR (600 MHz, CDCl3): δ = 7.35–7.32 (m, 2 H), 7.24–7.23 (m, 2 H), 7.15 (d, J = 7.5 Hz, 1 H), 7.10–7.07 (m, 1 H), 6.95–6.92 (m, 1 H), 6.77–6.73 (m, 2 H), 3.68–3.64 (m, 1 H), 3.61–3.58 (m, 1 H), 3.00–2.96 (m, 1 H), 2.15–2.09 (m, 1 H), 1.79–1.74 (m, 1 H), 1.36 (d, J = 7.0 Hz, 3 H). 13C NMR (151 MHz, CDCl3): δ = 148.5, 143.9, 130.1, 129.9, 129.5, 128.2, 126.5, 124.5, 123.6, 119.0, 118.5, 116.1, 47.9, 31.0, 30.6, 22.3. HRMS (ESI): m/z [M + H]+ calcd for C16H18N: 224.1434; found: 224.1433.3-Methyl-1-phenyl-1,2,3,4-tetrahydroquinoline (3m)By following the general procedure, the title compound 3m was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 100/1, Rf
           = 0.5) in 83% yield (0.184 g). 1H NMR (600 MHz, CDCl3): δ = 7.35–7.32 (m, 2 H), 7.24 (d, J = 7.5 Hz, 1 H), 7.11–7.08 (m, 1 H), 7.04–7.01 (m, 2 H), 6.92 (t, J = 7.7 Hz, 1 H), 6.74 (d, J = 8.2 Hz, 1 H), 6.69 (t, J = 7.2 Hz, 1 H), 3.64–3.61 (m, 1 H), 3.24–3.21 (m, 1 H), 2.90–2.86 (m, 1 H), 2.55–2.50 (m, 1 H), 2.21–2.16 (m, 1 H), 1.06 (d, J = 6.6 Hz, 3 H). 13C NMR (151 MHz, CDCl3): δ = 148.4, 144.0, 129.9, 129.7, 129.5, 126.5, 125.0, 124.1, 123.9, 123.4, 119.0, 118.4, 115.4, 57.8, 36.2, 27.8, 19.1. HRMS (ESI): m/z [M + H]+ calcd for C16H18N: 224.1434; found: 224.1439.2-Methyl-1-phenyl-1,2,3,4-tetrahydroquinoline (3n)By following the general procedure, the title compound 3n was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 100/1, Rf
           = 0.5) in 85% yield (0.189 g). 1H NMR (400 MHz, CDCl3): δ = 7.38–7.34 (m, 2 H), 7.24–7.21 (m, 2 H), 7.17–7.13 (m, 1 H), 7.04 (d, J = 7.4 Hz, 1 H), 6.91–6.87 (m, 1 H), 6.67–6.63 (m, 1 H), 6.51 (d, J = 8.2 Hz, 1 H), 3.93–3.96 (m, 1 H), 2.95–2.78 (m, 1 H), 2.87–2.77 (m, 1 H), 2.11–2.03 (m, 1 H), 1.88–1.81 (m, 1 H), 1.15 (d, J = 6.6 Hz, 3 H). 13C NMR (101 MHz, CDCl3): δ = 147.5, 144.3, 129.6, 129.3, 127.1, 126.5, 124.7, 123.2, 117.5, 115.9, 54.3, 28.5, 24.4, 19.9. HRMS (ESI): m/z [M + H]+ calcd for C16H18N: 224.1434; found: 224.1425.2-(4-Methoxyphenethyl)-1-phenyl-1,2,3,4-tetrahydroquinoli ne (3o)By following the general procedure, the title compound 3o was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 50/1, Rf
           = 0.5) in 61% yield (0.21 g). 1H NMR (600 MHz, CDCl3): δ = 7.32–7.29 (m, 2 H), 7.17–7.15 (m, 2 H), 7.08–7.03 (m, 4 H), 6.95–6.92 (m, 1 H), 6.81–6.79 (m, 2 H), 6.75–6.71 (m, 2 H), 3.78 (s, 3 H), 2.93–2.87 (m, 1 H), 2.82–2.79 (m, 1 H), 2.72–2.68 (m, 1 H), 2.65–2.59 (m, 1 H), 2.07–2.01 (m, 1 H), 1.98–1.91 (m, 2 H), 1.84–1.78 (m, 1 H), 1.34–1.26 (m, 1 H). 13C NMR (126 MHz, CDCl3): δ = 157.9, 148.8, 143.5, 134.1, 129.45, 129.49, 129.3, 126.4, 125.3, 124.7, 123.5, 118.7, 118.4, 113.9, 58.8, 55.4, 34.1, 31.7, 24.6, 23.7. HRMS (ESI): m/z [M + H]+ calcd for C24H26NO: 344.2009; found: 344.2014.2-(4-Methoxyphenyl)-1-phenyl-1,2,3,4-tetrahydroquinoline (3p)By following the general procedure, the title compound 3p was isolated as colourless liquid using silica gel column chromatography with petroleum ether/ethylacetate (v/v = 50/1, Rf
           = 0.5) in 53% yield (0.167 g). 1H NMR (400 MHz, CDCl3): δ = 7.27–7.22 (m, 3 H), 7.21–7.16 (m, 4 H), 7.06–6.95 (m, 3 H), 6.86 (d, J = 8.0 Hz, 1 H), 6.81 (d, J = 8.6 Hz, 2 H), 6.71 (t, J = 7.3 Hz, 1 H), 4.89 (t, J = 4.2 Hz, 1 H), 3.77 (s, 3 H), 2.72–2.59 (m, 2 H), 2.34–2.28 (m, 1 H), 2.14–2.05 (m, 1 H). 13C NMR (101 MHz, CDCl3): δ = 158.5, 148.1, 144.0, 136.0, 129.4, 127.7, 126.7, 125.1, 124.1, 123.9, 118.1, 115.8, 113.9, 62.7, 55.3, 29.2, 23.9.1,1′-Diphenyl-1,1′,2,2′,3,3′,4,4′-octahydro-6,6′-biquinoline (4)The title compound 4 was isolated as brown oil using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 20:1, Rf
           = 0.50). Yield: 0.188 g (90%). 1H NMR (600 MHz, CDCl3): δ = 7.35 (t, J = 7.6 Hz, 4 H), 7.27–7.23 (m, 6 H), 7.13–7.07 (m, 4 H), 6.81 (d, J = 8.5 Hz, 2 H), 3.65 (t, J = 5.6 Hz, 4 H), 2.90 (t, J = 6.4 Hz, 4 H), 2.06 (p, J = 6.0 Hz, 4 H). 13C NMR (126 MHz, CDCl3): δ = 148.5, 143.1, 131.7, 129.5, 127.4, 125.0, 124.6, 124.5, 123.6, 116.3, 51.0, 28.1, 23.0. HRMS (ESI): m/z [M + H] + calcd for C30H29N2: 417.2331; found: 417.2337.1-Phenyl-2,3-dihydroquinolin-4(1H)-one (5)The title compound 5 was isolated as pale-yellow oil using silica gel column chromatography with petroleum ether/ethyl acetate (v/v = 20:1, Rf
           = 0.66); Yield: 0.124 g (56%). 1H NMR (500 MHz, CDCl3): δ = 7.95 (d, J = 7.8 Hz 1 H), 7.6–7.43 (m, 2 H), 7.29–7.24 (m, 3 H), 7.21 (m, 1 H), 6.78 (t, J = 7.8 Hz, 1 H), 6.63 (d, J = 8.5 Hz, 1 H), 3.91 (t, J = 6.8 Hz, 2 H), 2.84 (t, J = 6.8 Hz, 2 H). 13C NMR (126 MHz, CDCl3): δ = 193.5, 151.4, 146.1, 134.9, 130.1, 128.2, 126.2, 125.9, 115.7, 50.9, 38.5. HRMS (ESI): m/z [M + H]+ calcd for C15H14NO: 224.1070; found: 224.0973. 
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