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Abstract


β-Bromo-α,β-unsaturated aldehydes react with 2-aminobenzimidazoles by microwave irradiation in the presence of a base and magnesium sulfate to give the corresponding benzo[4,5]imidazo[1,2-a]pyrimidines in moderate to good yields.
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3-Methyl-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]quinazoline (3c): Yield: 41 mg (58%); solid; mp 197–199 °C. 1H NMR (400 MHz, CDCl3): δ = 1.59–1.69 (m, 1 H), 1.17 (d, J = 6.6 Hz, 3 H), 1.92–2.04 (m, 1 H), 2.16–2.23 (m, 1 H), 2.36–2.43 (m, 1 H), 2.81–2.86 (m, 1 H), 3.24–3.32 (m, 1 H), 3.41–3.47 (m, 1 H), 7.25–7.29 (m, 1 H), 7.48–7.52 (m, 1 H), 7.94 (d, J = 8.4 Hz, 1 H), 7.97 (d, J = 8.1 Hz, 1 H), 8.39 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 21.28, 27.44, 27.78, 29.62, 33.04, 115.23, 115.42, 120.31, 121.38, 125.59, 127.94, 144.77, 146.44, 151.15, 156.98. HRMS (EI): m/z [M+] calcd for C15H15N3: 237.1266; found: 237.1263.
3-Phenyl-1,2,3,4-tetrahydrobenzo[4,5]imidazo[1,2-a]quinazoline (3d): Yield: 63 mg (70%); solid; mp 203–205 °C. 1H NMR (400 MHz, CDCl3): δ = 2.15–2.26 (m, 1 H), 2.44–2.50 (m, 1 H), 2.92–2.99 (m, 1 H), 3.08–3.15 (m, 2 H), 3.44–3.53 (m, 1 H), 3.58–3.64 (m, 1 H), 7.28–7.34 (m, 4 H), 7.37–7.42 (m, 2 H), 7.53–7.58 (m, 1 H), 8.03 (d, J = 8.8 Hz, 2 H), 8.49 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 28.06, 28.74, 32.72, 38.97, 115.23, 115.48, 120.62, 120.69, 125.84, 126.98, 127.16, 128.07, 129.03, 144.35, 144.96, 146.16, 151.21, 156.86. HRMS (EI): m/z [M+] calcd for C20H17N3: 299.1422; found: 299.1419.
2,3-Dihydro-1H-benzo[4,5]imidazo[1,2-a]cyclopenta[e]pyrimidine (3e): Yield: 35 mg (55%); solid; mp 174–175 °C. 1H NMR (400 MHz, CDCl3): δ = 2.41–2.48 (m, 2 H), 3.04–3.10 (m, 2 H), 3.54–3.57 (m, 2 H), 7.31–7.35 (m, 1 H), 7.51–7.56 (m, 1 H), 7.84 (d, J = 8.1 Hz, 1 H), 8.00 (d, J = 8.3 Hz, 1 H), 8.63 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 22.60, 27.81, 31.44, 113.06, 120.15, 120.23, 121.08, 125.51, 125.96, 144.59, 150.98, 151.41, 152.65. HRMS (EI): m/z [M+] calcd for C13H11N3: 209.0953; found: 209.0951.
2,3,4,5-Tetrahydro-1H-benzo[4,5]imidazo[1,2-a]cyclohepta[e]pyrimidine (3f): Yield: 46 mg (64%); solid; mp 200–202 °C. 1H NMR (400 MHz, CDCl3): δ = 1.80–1.83 (m, 2 H), 1.97–2.00 (m, 4 H), 2.89–2.92 (m, 2 H), 3.60–3.61 (m, 2 H), 7.27–7.31 (m, 1 H), 7.50–7.54 (m, 1 H), 7.98–8.03 (m, 2 H), 8.45 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 23.68, 26.92, 29.48, 30.39, 30.85, 115.55, 120.60, 121.24, 121.61, 125.83, 127.83, 145.28, 151.56, 152.25, 157.18. HRMS (EI): m/z [M+] calcd for C15H15N3: 237.1266; found: 237.1267.
1,2,3,4,5,6-Hexahydrobenzo[4,5]imidazo[1,2-a]cycloocta[e]pyrimidine (3g): Yield: 54 mg (72%); solid; mp 172–174 °C. 1H NMR (400 MHz, CDCl3): δ = 1.41–1.47 (m, 2 H), 1.55–1.60 (m, 2 H), 1.77–1.82 (m, 2 H), 2.06–2.12 (m, 2 H), 2.87–2.89 (m, 2 H), 3.47–3.52 (m, 2 H), 7.35–7.39 (m, 1 H), 7.54–7.58 (m, 1 H), 7.97–8.03 (m, 2 H), 8.53 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 25.77, 26.44, 26.76, 27.14, 28.95, 32.00, 115.15, 119.75, 120.73, 121.77, 125.87, 127.41, 145.24, 149.11, 151.74, 157.33. HRMS (EI): m/z [M+] calcd for C16H17N3: 251.1422; found: 251.1423.
1,2,3,4,5,6,7,8,9,10-Decahydrobenzo[4,5]imidazo[1,2-a]cyclododeca[e]pyrimidine (3h): Yield: 50 mg (54%); solid; mp 176–178 °C. 1H NMR (400 MHz, CDCl3): δ = 1.43–1.59 (m, 10 H), 1.62–1.66 (m, 2 H), 1.80–1.86 (m, 2 H), 1.97–2.03 (m, 2 H), 2.71–2.75 (m, 2 H), 3.38–3.42 (m, 2 H), 7.34–7.38 (m, 1 H), 7.52–7.56 (m, 1 H), 7.90 (d, J = 8.6 Hz, 1 H), 8.01 (d, J = 7.8 Hz, 1 H), 8.62 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 21.72, 22.97, 24.28, 25.01, 25.59, 25.75, 26.02, 26.11, 26.36, 28.93, 115.38, 119.47, 120.71, 121.78, 125.68, 127.56, 145.08, 148.68, 151.41, 157.81. HRMS (EI): m/z [M+] calcd for C20H25N3: 307.2048; found: 307.2052.
5,6-Dihydrobenzo[h]benzo[4,5]imidazo[1,2-a]quinazoline (3i): Yield: 55 mg (67%); solid; mp 180–182 °C. 1H NMR (400 MHz, CDCl3): δ = 2.79–2.87 (m, 2 H), 2.97–3.00 (m, 2 H), 7.17–7.22 (m, 1 H), 7.38–7.54 (m, 4 H), 7.94 (d, J = 8.6 Hz, 1 H), 8.01 (d, J = 8.3 Hz, 1 H), 8.14 (d, J = 7.6 Hz, 1 H), 8.65 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 24.31, 28.80, 115.70, 118.83, 120.39, 120.90, 125.34, 126.08, 126.30, 126.63, 127.55, 128.79, 131.79, 140.06, 143.53, 145.36, 152.89, 155.46. HRMS (EI): m/z [M+] calcd for C18H13N3: 271.1109; found: 271.1108.
Benzo[f]benzo[4,5]imidazo[1,2-a]quinazoline (3j): Yield: 47 mg (58%); solid; mp 201–203 °C. 1H NMR (400 MHz, CDCl3): δ = 7.49–7.53 (m, 1 H), 7.57–7.61 (m, 1 H), 7.63–7.67 (m, 1 H), 7.77–7.81 (m, 1 H), 8.00 (d, J = 7.8 Hz, 1 H), 8.10 (d, J = 7.8 Hz, 1 H), 8.32–8.35 (m, 2 H), 8.55 (d, J = 9.1 Hz, 1 H), 8.65 (d, J = 8.4 Hz, 1 H), 9.96 (s, 1 H). 13C NMR (100 MHz, CDCl3): δ = 112.66, 113.94, 114.46, 121.38, 121.51, 123.22, 125.51, 127.02, 128.98, 129.47, 129.85, 129.88, 129.90, 136.50, 137.87, 144.53, 150.52, 153.12. HRMS (EI): m/z [M+] calcd for C18H11N3: 269.0953; found: 269.0955.
3-Methyl-4-phenylbenzo[4,5]imidazo[1,2-a]pyrimidine (3k): Yield: 40 mg (52%); solid; mp 289–291 °C. 1H NMR (500 MHz, CDCl3): δ = 2.18 (s, 3 H), 6.22 (d, J = 8.5 Hz, 1 H), 6.94–6.97 (m, 1 H), 7.40–7.46 (m, 3 H), 7.68–7.74 (m, 3 H), 7.95 (d, J = 8.3 Hz, 1 H), 8.73 (s, 1 H). 13C NMR (125 MHz, CDCl3): δ = 14.51, 114.64, 120.26, 121.20, 125.62, 127.51, 128.37, 130.03, 130.76, 131.46, 144.76, 146.08, 151.07, 158.08. Anal. Calcd for C17H13N3: C, 78.74; H, 5.05; N, 16.20. Found: C, 78.61; H, 5.00; N, 16.28. 
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