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Abstract


We report an efficient one-pot synthesis of a novel series of chromenopyridodiazepinone polyheterocycles by a catalyst-free nucleophilic addition of ethane-1,2-diamine to (E,E)-3-[3-(2-hydroxyphenyl)-3-oxoprop-1-en-1-yl]-2-styrylchromones at room temperature under mild conditions. The reaction proceeds by a tandem process involving 1,4- and 1,6-aza-conjugate additions of one amino group of ethane-1,2-diamine to the α,β-unsaturated (3-oxoprop-1-en-1-yl) and the α,β,γ,δ-diunsaturated (2-styrylchromone) carbonyl system of the precursor, followed by imine condensation of the remaining amino group to generate the chromenopyridodiazepinone polyheterocycle. All compounds were characterized by means of one- and two-dimensional NMR spectroscopy and single-crystal X-ray crystallography.
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[bookmark: OR000-13]13 
          Chromenopyridodiazepinones 2a–c; General Procedure
Ethane-1,2-diamine (10 mmol) was added to a stirred solution of the appropriate styrylchromone 1a–c
          12c (1 mmol) in THF (20 mL), and the mixture was stirred for 2 h at r.t. The solvent was removed under reduced pressure, and the resulting resinous material was subjected to short-plug silica-gel column chromatography. The product was crystallized from 1:1 hexane–CH2Cl2 by slow evaporation at 6 °C to afford bright-yellow crystals. Good-quality single crystals suitable for X-ray analysis were obtained for 2a and 2c only. 









	
[bookmark: OR000-14]14 
          2-(2-Hydroxyphenyl)-7-(4-methoxyphenyl)-1,4,5,7,8,14b-hexahydro-14H-chromeno[3′,2′:3,4]pyrido[1,2-d][1,4]diazepin-14-one (2a)
Yellow crystals; yield: 0.34 g (73%); mp 241–242 °C. 1H NMR (300.13 MHz, CDCl3): δ = 2.84–3.13 (m, 4 H, H-4, H-5), 3.30 (dd, J = 15.3, 9.5 Hz, 1 H, H-1), 3.50 (dd, J = 15.0, 4.7 Hz, 1 H, H-8), 3.59 (d, J = 15.3 Hz, 1 H, H-1), 3.84 (s, 3 H, 4′′-OCH
          3), 4.00 (dd, J = 15.0, 9.0 Hz, 1 H, H-8), 4.49 (dd, J = 9.0, 4.7 Hz, 1 H, H-7), 4.61 (d, J = 9.5 Hz, 1 H, H-14b), 6.83–6.99 (m, 4 H, H-5′, H-3′, H-3′′,5′′), 7.28–7.37 (m, 3 H, H-4′, H-2′′,6′′), 7.39–7.44 (m, 2 H, H-10, H-12), 7.67 (ddd, J = 8.8, 7.2, 1.7 Hz, 1 H, H-11), 8.08 (dd, J = 8.1, 1.4 Hz, 1 H, H-6′), 8.30 (dd, J = 9.0, 1.7 Hz, 1 H, H-13), 16.43 (br s, 1 H, 2′-OH). 13C NMR (75.47 MHz, CDCl3): δ = 31.0 (C-1), 45.1 (C-8), 37.3 and 50.1 (C-4, C-5), 52.1 (C-14b), 55.3 (4′′-OCH3), 55.9 (C-7), 114.5 (C-3′′,5′′), 117.3 (C-5′), 117.8 (C-10), 118.8 (C-1′, C-3′), 119.7 (C-14a), 123.5 (C-13a), 124.9 (C-12), 126.0 (C-13), 129.49 and 129.52 (C-2′′,6′′, C-6′), 131.4 (C-1′′), 133.1 (C-4′), 133.5 (C-11), 155.8 (C-9a), 159.5 (C-4′′), 162.2 (C-8a), 165.0 (C-2′), 175.6 (C-14), 177.1 (C-2). HRMS-ESI+: m/z [M + H]+ calcd for C29H27N2O4: 467.1971; found: 467.2011. 









	
[bookmark: OR000-15]15 
          7-(3,4-Dimethoxyphenyl)-2-(2-hydroxyphenyl)-1,4,5,7,8,14b-hexahydro-14H-chromeno[3′,2′:3,4]pyrido[1,2-d][1,4]diazepin-14-one (2b)
Yellow crystals; yield: 0.26 g (52%); mp 253–254 °C. 1H NMR (300.13 MHz, CDCl3): δ = 2.84–3.18 (m, 4 H, H-4, H-5), 3.32 (dd, J = 15.3, 9.5 Hz, 1 H, H-1), 3.50 (dd, J = 15.0, 4.7 Hz, 1 H, H-8), 3.56 (d, J = 15.3 Hz, 1 H, H-1[M′]), 3.90 and 3.92 (2s, 6 H, 3′′- and 4′′-OCH
          3), 4.02 (dd, J = 15.0, 9.0 Hz, 1 H, H-8), 4.49 (dd, J = 9.0, 4.7 Hz, 1 H, H-7), 4.65 (d, J = 9.5 Hz, 1 H, H-14b), 6.84–7.01 (m, 5 H, H-5′, H-3′, H-2′′, H-5′′, H-6′′), 7.28–7.36 (m, 1 H, H-4′), 7.37–7.47 (2 H, H-10, H-12), 7.56–778 (m, 1 H, H-11), 8.07 (d, J = 7.8 Hz, 1 H, H-6′), 8.30 (dd, J = 8.1, 1.4 Hz, 1 H, H-13), 16.38 (br s, 1 H, 2′-OH). 13C NMR (75.47 MHz, CDCl3): δ = 30.9 (C-1), 45.0 (C-8), 37.2 and 50.0 (C-4, C-5), 52.1 (C-14b), 55.89 (C-7), 55.99 and 56.0 (4′′-OCH3), 110.4 (C-6′′), 111.0 (C-5′′), 117.3 (C-5′), 117.7 (C-10), 118.7 and 118.8 (C-3′, C-1′), 119.6 (C-14a), 120.9 (C-2′′), 123.5 (C-13a), 124.9 (C-12), 126.0 (C-13), 129.4 (C-6′), 131.8 (C-1′′), 133.0 (C-4′), 133.5 (C-11), 149.0 and 149.7 (C-3′′, C-4′′), 155.8 (C-9a), 161.9 (C-8a), 164.8 (C-2′), 175.5 (C-14), 176.9 (C-2). HRMS-ESI+: m/z [M + H]+ calcd for C30H29N2O5: 497.2076; found: 497.2181 









	
[bookmark: OR000-16]16 
          Crystal Data for Compound 2a
C29H26N2O4, M = 466.52, monoclinic, space group P2
            1
          /c, Z = 4, a = 12.5174(10) Å, b = 7.8181(7) Å, c = 23.6772(19) Å, β = 101.434(2)°, V = 2271.1(3) Å3, μ(Mo-Kα) = 0.091 mm–1, D
          c = 1.364 mg cm–3, yellow block, crystal size: 0.13 × 0.05 × 0.04 mm3. Of a total of 42512 reflections collected, 4132 were independent (R
          int = 0.0442). Final R1 = 0.0507 [I > 2σ(I)] and wR2 = 0.1176 (all data). Data completeness to θ = 25.24°, 99.7%. 
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          Crystal Data for Compound 2c
C28H24N2O3, M = 436.49, monoclinic, space group P2
            1
          /c, Z = 4, a = 10.031(2) Å, b = 21.574(5) Å, c = 10.477(2) Å, β = 108.640(5)°, V = 2148.4(8) Å3, μ(Mo-Kα) = 0.088 mm–1, D
          c = 1.349 mg cm–3, colorless plates, crystal size: 0.17 × 0.09 × 0.04 mm3. Of a total of 24116 reflections collected, 3899 were independent (R
          int = 0.0375). Final R1 = 0.0528 [I > 2σ(I)] and wR2 = 0.1393 (all data). Data completeness to θ = 25.24°, 99.0%. 









	
[bookmark: OR000-18]18 CCDC 1584431 and 1584430 contain the supplementary crystallographic data for compounds 2a and 2c, respectively. The data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/getstructures. 
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