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Abstract


In the reaction of N-aryl-2-nitrosoanilines with β-diketones, a condensation of the nitroso group with diketone carbanion followed by condensation of the amino function with the less crowded carbonyl group leads to 2-alkylidene-3-acyl-1,2-dihydroquinoxalines under mild basic conditions. 
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Compound 3ca: yellow solid; mp 179–181 °C (dec.). 1H NMR (400 MHz, CDCl3): δ = 2.15 (s, 6 H), 3.55 (d, J = 2.8 Hz, 1 H), 4.07 (d, J = 2.8 Hz, 1 H), 5.86 (d, J = 2.0 Hz, 1 H), 6.92 (d, J = 2.0 Hz, 1 H), 7.28 (m, 3 H), 7.50 (m, 2 H), 7.63 (m, 1 H), 8.09 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 17.9, 89.9, 11.2, 121.7, 128.4, 128.9, 129.7, 130.2, 130.3, 134.2, 134.5, 134.7, 135.2, 135.4, 136.3, 136.6, 137.0, 159.6, 191.6. MS (EI): m/z (%) = 422 (77), 420 (100) [M+], 407 (46), 405 (67), 393 (36), 391 (52), 317 (67), 315 (97), 300 (33). HRMS (EI): m/z calcd for C24H18N2OCl2: 420.0796; found: 420.0800.
Compound 3cc: brown solid; mp 90–92 °C. 1H NMR (400 MHz, CDCl3): δ = 1.22 (d, J = 6.8 Hz, 6 H), 2.10 (s, 6 H), 3.56 (d, J = 2.0 Hz, 1 H), 3.74 (sept, J = 6.8 Hz, 1 H), 4.66 (d, J = 2.0 Hz, 1 H), 5.75 (d, J = 2.0 Hz, 1 H), 6.88 (d, J = 2.0 Hz, 1 H), 7.23–7.31 (m, 3 H). 13C NMR (100 MHz, CDCl3): δ = 17.8, 18.1, 37.3, 90.1, 110.1, 121.3, 128.0, 129.2, 129.6, 130.2, 134.5, 135.4, 136.6, 137.0, 137.6, 156.7, 204.6. MS (EI): m/z (%) = 388 (63), 386 (89) [M+], 373 (48), 371 (72), 317 (69), 315 (100), 300 (29). HRMS (EI): m/z calcd for C21H20N2OCl2: 386.0953; found: 386.0959.
Compound 3da: yellow-green solid; mp 144–146 °C. 1H NMR (400 MHz, CDCl3): δ = 2.21 (s, 3 H), 3.53 (d, J = 2.8 Hz, 1 H), 4.01 (d, J = 2.8 Hz, 1 H), 6.00 (d, J = 2.0 Hz, 1 H), 6.81 (dd, J = 8.4, 2.0 Hz, 1 H), 7.17–7.22 (m, 1 H), 7.32 (d, J = 8.4 Hz, 1 H), 7.41–7.45 (m, 2 H), 7.46–7.54 (m, 3 H), 7.64 (m, 1 H), 8.01 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 17.6, 89.5, 112.1, 120.8, 128.9, 129.2, 129.4, 129.8, 130.3, 130.5, 131.2, 132.9, 134.5, 134.8, 136.0, 136.3, 136.7, 136.9, 137.3, 159.4, 192.3. MS (EI): m/z (%) = 374 (49), 372 (100) [M+], 359 (42), 345 (36), 269 (20), 267 (55), 105 (66), 91 (14), 77 (56). HRMS (EI): m/z calcd for C23H17N2OCl: 372.1029; found: 372.1028.
Compound 3ea: dark brown oil. 1H NMR (400 MHz, CDCl3): δ = 2.17 (s, 6 H), 3.53 (d, J = 2.4 Hz, 1 H), 3.99 (d, J = 2.4 Hz, 1 H), 5.71 (dd, J = 10.4, 2.4 Hz, 1 H), 6.51–6.57 (m, 1 H), 7.36–7.41 (m, 1 H), 7.44–7.47 (m, 1 H), 7.40–7.53 (m, 3 H), 7.61–7.66 (m, 1 H), 7.86–7.89 (m, 1 H), 8.07–8.10 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 17.8, 26.0, 88.3, 96.8, 98.9 (d, J
          CF = 29 Hz), 107.5 (d, J
          CF = 23 Hz), 127.1, 128.9, 129.5, 130.1 (d, J
          CF = 13 Hz), 131.1 (d, J
          CF = 11 Hz), 132.4, 134.5 (d, J
          CF = 10 Hz), 134.9, 135.7, 136.4 (d, J
          CF = 12 Hz), 136.8, 158.5, 163.2, 165.7, 192.4. ESI-MS (MeOH): m/z = 371 [M + H]+. ESI-HRMS (MeOH): m/z calcd for C24H20N2OF: 371.1560; found: 371.1552.
Compound 3eb: dark red solid; mp 105–108 °C. 1H NMR (400 MHz, CDCl3): δ = 2.11 (s, 6 H), 2.60 (s, 3 H), 3.56 (d, J = 1.6 Hz, 1 H), 4.89 (d, J = 1.6 Hz, 1 H), 5.57 (dd, J = 10.4, 2.4 Hz, 1 H), 6.47–6.53 (m, 1 H), 7.22–7.30 (m, 3 H), 7.35–7.39 (m, 1 H). 13C NMR (100 MHz, CDCl3): δ = 17.8, 27.8, 88.8, 98.7 (d, J
          CF = 28 Hz), 107.4 (d, J
          CF = 23 Hz), 128.8 (d, J
          CF = 2 Hz),, 129.3, 130.1, 131.9 (d, J
          CF = 11 Hz),, 134.0, 134.8, 136.8, 137.4 (d, J
          CF = 10 Hz), 154.0 (d, J
          CF = 3 Hz), 165.4 (d, J
          CF = 248 Hz), 199.4. MS (EI): m/z (%) = 308 (50) [M+], 293 (93), 265 (100), 250 (56), 236 (18). HRMS (EI): m/z calcd for C19H17N2OF: 308.1325; found: 308.1321.
Compound 3fa: dark brown solid; mp 89–91 °C. 1H NMR (400 MHz, CDCl3): δ = 2.17 (s, 6 H), 3.46 (d, J = 2.0 Hz, 1 H), 3.66 (s, 3 H), 3.95 (d, J = 2.0 Hz, 1 H), 5.55 (d, J = 2.8 Hz, 1 H), 6.42 (dd, J = 8.8, 2.8 Hz, 1 H), 7.13–7.18 (m, 2 H), 7.36 (d, J = 8.8 Hz, 1 H), 7.59–7.64 (m, 1 H), 7.42–7.52 (m, 2 H), 7.86–7.90 (m, 1 H), 8.07–8.11 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 17.8, 55.5, 87.0, 96.8, 97.8, 105.3, 125.4, 127.1, 128.4, 128.8, 129.2, 129.9, 130.3, 130.8, 134.2, 136.1, 136.9, 156.5, 162.0, 192.8. MS (EI): m/z (%) = 382 (66) [M+], 367 (62), 353 (62), 277 (81), 248 (56), 105 (100), 77 (60). HRMS (EI): m/z calcd for C25H22N2O2: 382.1681; found: 382.1685.
Compound 3gb: dark red solid; mp 70–73 °C. 1H NMR (400 MHz, CDCl3): δ = 1.17 (t, J = 7.6 Hz, 3 H), 2.45–2.53 (m, 2 H), 2.59 (s, 3 H), 3.56 (d, J = 1.6 Hz, 1 H), 4.81 (d, J = 1.6 Hz, 1 H), 5.88 (d, J = 2.0 Hz, 1 H), 6.76 (dd, J = 8.4, 2.0 Hz, 1 H), 7.09 (dd, J = 7.6, 1.2 Hz, 1 H), 7.29 (d, J = 8.4 Hz, 1 H), 7.39–7.54 (m, 3 H). 13C NMR (100 MHz, CDCl3): δ = 13.7, 23.6, 27.8, 90.5, 112.4, 120.6, 128.4, 129.2, 129.5, 129.8, 130.9, 131.0, 135.8, 136.3, 137.3, 137.9, 142.5, 155.3, 199.4. MS (EI): m/z (%) = 326 (24), 324 (37) [M+], 311 (44), 309 (100), 283 (23), 281 (44), 266 (39), 255 (32). HRMS (EI): m/z calcd for C19H17N2OCl: 324.1029; found: 324.1027.
Compound 3ha: brown solid; mp 156–159 °C. 1H NMR (400 MHz, CDCl3): δ = 1.37 (s, 9 H), 3.54 (d, J = 2.4 Hz, 1 H), 4.15 (d, J = 2.4 Hz, 1 H), 5.98 (d, J = 2.0 Hz, 1 H), 6.81 (dd, J = 8.4, 2.0 Hz, 1 H), 7.03–7.06 (m, 1 H), 7.31 (d, J = 8.4 Hz, 1 H), 7.40–7.53 (m, 4 H), 7.61–7.66 (m, 1 H), 7.69–7.72 (m, 1 H), 8.05–8.09 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 32.0, 36.3, 91.9, 113.9, 120.8, 127.2, 128.8, 128.9, 129.7, 130.2, 130.3, 131.1, 131.5, 131.9, 132.4, 134.5, 134.7, 135.2, 136.0, 138.4, 139.5, 148.4, 159.2, 192.2. MS (EI): m/z (%) = 416 (11), 414 (71) [M+], 402 (13), 400 (37), 359 (20), 357 (49), 311 (47), 309 (99), 105 (100), 91 (41), 77 (81). HRMS (EI): m/z calcd for C26H23N2OCl: 414.1499; found: 414.1489.
Compound 6: green solid; mp 116–118 °C. 1H NMR (400 MHz, CDCl3): δ = 1.10 (s, 3 H), 1.12 (d, J = 6.8 Hz, 6 H), 2.34 (s, 3 H), 4.10 (sept, J = 6.8 Hz, 1 H), 5.23 (s, 1 H), 5.89 (d, J = 2.0 Hz, 1 H), 6.75 (dd, J = 8.4, 2.0 Hz, 1 H), 6.85 (dd, J = 7.2, 2.0 Hz, 1 H), 7.09–7.23 (m, 7 H), 7.48 (d, J = 8.4 Hz, 1 H). 13C NMR (100 MHz, CDCl3): δ = 17.9, 18.3, 19.2, 19.9, 34.5, 84.2, 112.4, 118.6, 125.7, 127.2, 128.2, 128.7, 129.1, 132.1, 134.5, 137.4, 138.8, 139.4, 141.2, 143.6, 150.7, 208.3. MS (EI): m/z (%) = 432 (5) [M+•], 416 (13), 391 (11), 389 (30), 364 (11), 363 (41), 362 (33), 361 (88), 357 (26), 356 (17), 355 (67), 337 (12), 333 (13), 327 (13), 257 (12), 255 (11), 106 (12), 105 (100), 77 (43), 44 (20). HRMS (EI): m/z calcd for C26H25N2O2Cl: 432.1605; found: 432.1588.
Compound 7: orange solid; mp 156–158 °C. 1H NMR (500 MHz, CDCl3): δ = 1.39 (s, 3 H), 2.46 (s, 3 H), 4.93 (s, 1 H), 6.05 (d, J = 2.0 Hz, 1 H), 6.80–6.83 (m, 2 H), 7.06–7.15 (m, 5 H), 7.26–7.29 (m, 2 H), 7.47–7.52 (m, 3 H), 7.60–7.64 (m, 1 H), 8.13–8.17 (m, 2 H). 13C NMR (125 MHz, CDCl3): δ = 18.3, 20.0, 84.3, 113.2, 119.0, 126.2, 127.8, 128.2, 128.3, 128.5, 129.1, 131.1, 131.6, 133.7, 135.4, 135.5, 136.6, 138.2, 138.5, 140.7, 142.0, 153.4, 193.3. ESI-MS (MeOH): m/z = 489 [M + Na]+, 955 [2 M + Na]+, 1421 [3 M + Na]+. ESI-HRMS (MeOH): m/z calcd for C29H23N2O2NaCl: 489.1346; found: 489.1338. 
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