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Experimental 

The 3-[(2-aminoaryl)amino]-5,5-dimethylcyclohex-2-en-1-ones and 3-(3-aryl-3-

oxopropenyl)chromen-4-ones were prepared according to the reported procedure. All other 

chemicals and solvents were purchased from Merck or Aldrich and were used without further 

purification. Elemental analyses for C, H, and N were performed using a Heraeus CHN–O–Rapid 

analyzer. Mass spectra were recorded on a FINNIGAN-MATT 8430 mass spectrometer operating at 

an ionization potential of 70 eV. 1H NMR (300 MHz), and 13C NMR (75 MHz) spectra were 

obtained using Bruker DRX-300 AVANCE and Bruker DRX-400 AVANCE spectrometers. IR 

spectra were recorded as KBr pellets on a NICOLET FT-IR 100 spectrometer; absorbencies are 

reported in cm-1. 

General procedure for preparation of compounds 3 (example for 3a) 

A mixture of dimedone (1.0 mmol) and o-phenylenediamine (1.0 mmol) was magnetically stirred in 

toluene (1.0 mL) at reflux (80 C) for 3 h, and the resulted binucleophilic amino enone 1a was 

added in situ to a solution of 3-vinylchromone 2a (0.85 mmol) in CH2Cl2 (1.0 mL), and this was 

magnetically stirred under reflux for 12 h (monitoring by TLC). Compound 3a was obtained as a 

red solid after purification by column chromatography (silica gel, n-hexane–EtOAc, 10:1). 
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Table S1 Different conditions for the synthesis of 3a 

 

Entry Solvent for 1a Solvent  T/oC t/h Yield of 3a/(%) 

1 toluene EtOH 76 12 53 

2 toluene DMF 80 12 20 

3 toluene MeCN 80 12 10 

4 toluene CH2Cl2 80 12 73 

5 toluene THF 60 12 0 

6 toluene toluene 100 12 30 

7 Solvent free CH2Cl2 40 12 10 

8 Solvent free EtOH 78 12 40 

9 EtOH EtOH 78 12 55 

10 EtOH CH2Cl2 78 12 60 
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1-(2-Hydroxybenzoyl)-12,12-dimethyl-4-phenyl-11,12,13,14b-

tetrahydrodibenzo[b,f]pyrido[1,2-d][1,4]diazepin-14(10H)-one (3a). 

 

Red powder, mp = 257-259 °C, 0.356 g, yield: 73%. IR (KBr) (νmax, cm-1): 3296 (OH), 3211 (NH), 

1608 and 1526 (C=O), 1497 and 1479 (Ar). Anal. Calcd. for C32H28N2O3 (488.21): C, 78.67; H, 

5.78; N, 5.73%. Found: C, 78.64; H, 5.74; N, 5.69%. MS (EI, 70 eV): m/z (%) = 488 (74), 470 (24), 

367 (100), 282 (13), 220 (87), 116 (37), 76 (26). 1H NMR (300.13 MHz, DMSO): δH 1.03 (3H, s, 

CH3), 1.05 (3H, s, CH3), 2.02 (1H, d, 2JHH = 16.4 Hz, CH2), 2.23 (1H, d, 2JHH = 16.3 Hz, CH2), 2.57 

(1H, d, 2JHH = 16.3 Hz, CH2), 2.69 (1H, d, 2JHH = 16.2 Hz, CH2), 5.53 (1H, dd, 3JHH = 6.6 Hz, 4JHH 

= 1.9 Hz, CH2), 5.78 (1H, s, CH14b), 6.51 (1H, d, 3JHH = 8.0 Hz, CH9), 6.66 (1H, d, 3JHH = 6.1 Hz, 

CH3), 6.66 (1H, d, 3JHH = 8.0 Hz, CH of Ar), 6.88 (1H, d, 3JHH = 8.0 Hz, CH8), 6.92 (1H, t, 3JHH = 

7.5 Hz, CH7), 7.04 (1H, t, 3JHH = 7.7 Hz, CH of Ar), 7.14-7.23 (5H, m, 5 CH of Ar), 7.30 (1H, d, 

3JHH = 7.9 Hz, CH6), 7.34 (1H, t, 3JHH = 7.8 Hz, CH of Ar), 7.55 (1H, d, 3JHH = 7.7 Hz, CH of Ar), 

9.55 (1H, s, NH), 10.00 (1H, s, OH). 13C NMR (75.00 MHz, DMSO): δC 31.45 (CH3), 31.45 (CH3), 

35.76 (C12), 44.56 (CH2), 50.76 (CH2), 56.90 (CH14b), 102.60 (C14a), 112.69 (CH3), 116.47 (CH of 

Ar), 118.59 (CH of Ar), 120.30 (CH6), 122.23 (CH9), 125.52 (CH7), 125.81 (Cipso-C=O), 125.95 

(CHpara of Ph), 127.56 (2 CHortho of Ph), 128.37 (2 CHmeta of Ph), 128.73 (CH8), 128.75 (CH of Ar), 

130.05 (CH of Ar), 130.16 (Cipso of Ph), 131.48 (CH2), 136.51 (C9a), 136.82 (C5a), 138.54 (C1), 

147.28 (C10a), 155.39 (C4), 159.09 (C-OH), 193.88 (C=O), 194.07 (C=O). 
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1-(2-Hydroxybenzoyl)-8,12,12-trimethyl-4-phenyl-11,12,13,14b-

tetrahydrodibenzo[b,f]pyrido[1,2-d][1,4]diazepin-14(10H)-one (3b). 

 

Red powder, mp = 273-275 °C, 0.342 g, yield: 68%. IR (KBr) (νmax, cm-1): 3475 (OH), 3414 (NH), 

1616 and 1527 (C=O), 1506 and 1479 (Ar). Anal. Calcd. for C33H30N2O3 (502.61): C, 78.86; H, 

6.02; N, 5.57%. Found: C, 78.82; H, 5.96; N, 5.52%. MS (EI, 70 eV): m/z (%) = 503 (56), 484 (84), 

465 (51), 399 (27), 381 (100), 331 (29), 209 (22), 121 (36), 77 (29). 1H NMR (300.13 MHz, 

DMSO): δH 0.99 (3H, s, CH3), 1.02 (3H, s, CH3), 1.95 (3H, s, CH3), 2.00 (1H, d, 2JHH = 16.5 Hz, 

CH2), 2.16 (1H, d, 2JHH = 16.4 Hz, CH2), 2.53 (1H, d, 2JHH = 15.2 Hz, CH2), 2.67 (1H, d, 2JHH = 

15.3 Hz, CH2), 5.49 (1H, dd, 3JHH = 6.5 Hz, 4JHH = 1.8 Hz, CH2), 5.77 (1H, s, CH14b), 6.33 (1H, s, 

CH9), 6.65 (1H, d, 3JHH = 6.3 Hz, CH3), 6.84 (1H, d, 3JHH = 7.5 Hz, CH of Ar), 6.90 (1H, d, 3JHH = 

8.5 Hz, CH6), 6.90 (1H, t, 3JHH = 7.7 Hz, CH of Ar), 7.09-7.19 (5H, m, 5 CH of Ar), 7.19 (1H, d, 

3JHH = 8.3 Hz, CH7), 7.32 (1H, t, 3JHH = 7.7 Hz, CH of Ar), 7.59 (1H, d, 3JHH = 7.3 Hz, CH of Ar), 

9.55 (1H, s, NH), 10.07 (1H, s, OH). 13C NMR (75.00 MHz, DMSO): δC 19.86 (CH3), 27.01 (CH3), 

27.91 (CH3), 31.46 (C12), 44.63 (CH2), 50.76 (CH2), 56.95 (CH14b), 102.53 (C14a), 112.12 (CH3), 

116.51 (CH of Ar), 118.57 (CH of Ar), 120.22 (Cipso-C=O), 122.21 (CH6), 125.63 (CH9), 125.57 

(CH7), 126.21 (Cipso-Me), 126.77 (CHpara of Ph), 127.55 (2 CHortho of Ph), 128.40 (2 CHmeta of Ph), 

128.95 (CH of Ar), 130.09 (CH of Ar), 131.30 (CH2), 134.60 (Cipso of Ph), 136.19 (C9a), 136.91 

(C5a), 138.30 (C1), 147.31 (C10a), 155.35 (C4), 159.17 (C-OH), 193.71 (C=O), 194.07 (C=O). 
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4-(4-Chlorophenyl)-1-(2-hydroxybenzoyl)-12,12-dimethyl-11,12,13,14b-

tetrahydrodibenzo[b,f]pyrido[1,2-d][1,4]diazepin-14(10H)-one (3c). 

 

Red powder, mp = 261-263 °C, 0.349 g, yield: 67%. IR (KBr) (νmax, cm-1): 3401 (OH), 3296 (NH), 

1615 and 1595 (C=O), 1498 and 1480 (Ar). Anal. Calcd. for C32H27ClN2O3 (523.03): C, 73.49; H, 

5.20; N, 5.36%. Found: C, 73.45; H, 4.16; N, 5.31%. MS (EI, 70 eV): m/z (%) = 523 (60), 504 

(100), 486 (48), 419 (43), 401 (55), 228 (28), 171 (43), 121 (38), 65 (33). 1H NMR (300.13 MHz, 

DMSO): δH 0.99 (3H, s, CH3), 1.02 (3H, s, CH3), 2.00 (1H, d, 2JHH = 16.2 Hz, CH2), 2.22 (1H, d, 

2JHH = 16.3 Hz, CH2), 2.54 (1H, d, 2JHH = 16.0 Hz, CH2), 2.68 (1H, d, 2JHH = 16.2 Hz, CH2), 5.54 

(1H, d, 3JHH = 6.2 Hz, CH2), 5.76 (1H, s, CH14b), 6.50 (1H, d, 3JHH = 7.9 Hz, CH9), 6.64 (1H, d, 3JHH 

= 6.2 Hz, CH3), 6.66 (1H, d, 3JHH = 8.0 Hz, CH of Ar), 6.87 (1H, d, 3JHH = 8.0 Hz, CH8), 6.88 (1H, 

t, 3JHH = 8.0 Hz, CH7), 7.04 (1H, t, 3JHH = 7.7 Hz, CH of Ar), 7.13 (2H, d, 3JHH = 8.3 Hz, 2 CH of 

Ar), 7.29 (2H, d, 3JHH = 8.6 Hz, 2 CH of Ar), 7.31 (1H, d, 3JHH = 8.3 Hz, CH6), 7.32 (1H, td, 3JHH = 

7.6 Hz, 4JHH = 1.8 Hz, CH of Ar), 7.55 (1H, dd, 3JHH = 7.6 Hz, 3JHH = 1.8 Hz, CH of Ar), 9.57 (1H, 

s, NH), 10.01 (1H, s, OH). 13C NMR (75.00 MHz, DMSO): δC 27.17 (CH3), 27.73 (CH3), 31.50 

(C12), 44.55 (CH2), 50.73 (CH2), 56.92 (CH14b), 102.99 (C14a), 112.74 (CH3), 116.49 (CH of Ar), 

118.69 (CH of Ar), 120.39 (CH6), 121.95 (Cipso-C=O), 122.85 (CH9), 125.50 (CH7), 126.25 (2 CH 

of Ar), 128.54 (2 CH of Ar), 129.27 (CH8), 128.85 (CH of Ar), 130.15 (CH of Ar), 131.53 (Cipso of 

Ph), 133.30 (CH2), 135.41 (C9a), 136.54 (C5a), 138.52 (C1), 145.76 (C10a), 155.40 (C4), 159.07 (C-

OH), 193.89 (C=O), 194.17 (C=O). 
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4-(4-Chlorophenyl)-1-(2-hydroxybenzoyl)-8,12,12-trimethyl-11,12,13,14b-

tetrahydrodibenzo[b,f]pyrido[1,2-d][1,4]diazepin-14(10H)-one (3d).  

 

Red powder, mp = 273-275 °C, 0.327 g, yield: 61%. IR (KBr) (νmax, cm-1): 3292 (OH), 3213 (NH), 

1615 and 1594 (C=O), 1507 and 1478 (Ar). Anal. Calcd. for C33H29ClN2O3 (536.19): C, 73.80; H, 

5.44; N, 5.22%. Found: C, 73.76; H, 5.41; N, 5.18%. MS (EI, 70 eV): m/z (%) = 536 (69), 520 

(100), 500 (31), 433 (31), 415 (75), 365 (30), 242 (21), 121 (30), 65 (9). 1H NMR (300.13 MHz, 

DMSO): δH 0.99 (3H, s, CH3), 1.02 (3H, s, CH3), 2.02 (1H, d, 2JHH = 16.0 Hz, CH2), 2.20 (1H, d, 

2JHH = 15.9 Hz, CH2), 2.55 (1H, d, 2JHH = 16.2 Hz, CH2), 2.66 (1H, d, 2JHH = 16.1 Hz, CH2), 5.52 

(1H, d, 3JHH = 6.2 Hz, CH2), 5.74 (1H, s, CH14b), 6.34 (1H, d, 4JHH = 1.8 Hz, CH9), 6.62 (1H, d, 3JHH 

= 6.2 Hz, CH3), 6.87 (1H, dd, 3JHH = 8.2 Hz, CH of Ar), 6.90 (1H, d, 3JHH = 8.9 Hz, CH6), 7.12 (1H, 

t, 3JHH = 8.0 Hz, CH of Ar), 7.14 (2H, d, 3JHH = 8.4 Hz, 2 CH of Ar), 7.19 (1H, d, 3JHH = 8.3 Hz, 

CH7), 7.29 (2H, d, 3JHH = 8.6 Hz, 2 CH of Ar), 7.31 (1H, t, 3JHH = 8.1 Hz, CH of Ar), 7.55 (1H, dd, 

3JHH = 7.5 Hz, 3JHH = 1.8 Hz, CH of Ar), 9.55 (1H, s, NH), 10.03 (1H, s, OH). 13C NMR (75.00 

MHz, DMSO): δC 19.88 (CH3), 27.10 (CH3), 27.82 (CH3), 31.48 (C12), 44.61 (CH2), 50.73 (CH2), 

56.96 (CH14b), 102.93 (C14a), 112.16 (CH3), 116.50 (CH of Ar), 118.72 (CH of Ar), 120.28 (CH6), 

122.82 (Cipso-C=O), 125.54 (CH9), 126.66 (CH7), 126.83 (Cipso-CH3), 128.53 (2 CH of Ar), 129.21 

(2 CH of Ar), 130.11 (CH of Ar), 131.41 (CH of Ar), 131.53 (Cipso of Ph), 133.28 (CH2), 134.19 

(Cipso-CH3), 135.48 (C9a), 136.16 (C5a), 136.63 (C1), 145.75 (C10a), 155.35 (C4), 159.06 (C-OH), 

193.68 (C=O), 194.14 (C=O). 
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8-Chloro-1-(2-hydroxybenzoyl)-12,12-dimethyl-4-phenyl-11,12,13,14b-

tetrahydrodibenzo[b,f]pyrido[1,2-d][1,4]diazepin-14(10H)-one (3e).  

 

Red powder, mp = 281-283 °C, 0.317 g, yield: 57%. IR (KBr) (νmax, cm-1): 3547 (OH), 3411 (NH), 

1615 and 1578 (C=O), 1494 and 1449 (Ar). Anal. Calcd. for C32H27ClN2O3 (523.03): C, 73.49; H, 

5.20; N, 5.36%. Found: C, 73.45; H, 5.17; N, 5.31%. MS (EI, 70 eV): m/z (%) = 523 (55), 504 (99), 

485 (57), 443 (29), 420 (28), 401 (100), 229 (62), 207 (38), 121 (48), 77 (40). 1H NMR (300.13 

MHz, DMSO): δH 1.01 (3H, s, CH3), 1.03 (3H, s, CH3), 1.89 (1H, d, 2JHH = 14.6 Hz, CH2), 2.07 

(1H, d, 2JHH = 14.0 Hz, CH2), 2.17 (1H, d, 2JHH = 13.2 Hz, CH2), 2.32 (1H, d, 2JHH = 13.0 Hz, CH2), 

5.65 (1H, d, 3JHH = 6.3 Hz, CH2), 5.99 (1H, s, CH14b), 6.52 (1H, d, 4JHH = 1.6 Hz, CH9), 6.82 (1H, d, 

3JHH = 6.2 Hz, CH3), 7.02 (1H, d, 3JHH = 7.9 Hz, CH of Ar), 6.89 (1H, t, 3JHH = 7.8 Hz, CH of Ar), 

7.13 (1H, d, 3JHH = 6.5 Hz, CH7), 7.15-7.26 (5H, m, 5 CH of Ph), 7.44 (1H, t, 3JHH = 8.1 Hz, CH of 

Ar), 7.54 (1H, d, 3JHH = 8.0 Hz, CH of Ar), 7.70 (1H, d, 3JHH = 6.5 Hz, CH6), 8.58 (1H, s, NH), 

10.41 (1H, s, OH). 13C NMR (75.00 MHz, DMSO): δC 29.36 (CH3), 29.75 (CH3), 31.68 (C12), 

46.08 (CH2), 51.08 (CH2), 56.93 (CH14b), 104.20 (C14a), 114.26 (CH3), 116.87 (CH of Ar), 117.75 

(CH of Ar), 119.45 (CH9), 121.97 (CH7), 124.03 (Cipso-Cl), 125.24 (Cipso-C=O), 126.28 (CH6), 

127.33 (CHpara of Ph), 127.75 (2 CHortho of Ph), 128.31 (CH of Ar), 128.66 (2 CHmeta of Ph), 129.35 

(Cipso of Ph), 130.92 (CH of Ar), 133.07 (CH2), 135.89 (C9a), 136.68 (C5a), 137.51 (C1), 148.16 

(C10a), 156.99 (C4), 159.16 (C-OH), 195.28 (C=O), 1967.19 (C=O).  

Crystal data for 3e C32H26ClN2O3 (CCDC 2216002): MW = 575.55, monoclinic, P 1 21/c 1, a = 

23.001(5) Å, b = 13.972(3) Å, c = 16.662(3) Å, α = 90.0,  = 96.17(3),  = 90.0, V = 5323.6(19) Å3, 

Z = 4, Dc = 1.304 mg/m3, F (000) = 2188, crystal dimension 0.2  0.15  0.1 mm, radiation, Mo K 

( = 0.71073 Å), 0.890  2  26.665, intensity data were collected at 290 K with a Bruker APEX 
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area-detector diffractometer, and employing /2 scanning technique, in the range of -28  h  28, -

17  k  17, -20  l  20; the structure was solved by a direct method, all non-hydrogen atoms were 

positioned and anisotropic thermal parameters refined from 10247 observed reflections with R 

(into) = 0.0887 by a full-matrix least-squares technique converged to R1 = 0.0714, and wR2 = 

0.1511 [I>2sigma(I)]. 

 

Figure S1 ORTEP diagram of compound 3e 
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4-(4-Bromophenyl)-1-(5-chloro-2-hydroxybenzoyl)-12,12-dimethyl-11,12,13,14b-

tetrahydrodibenzo[b,f]pyrido[1,2-d][1,4]diazepin-14(10H)-one (3f).  

 

Red powder, mp = 291-293 °C, 0.317 g, yield: 59%. IR (KBr) (νmax, cm-1): 3472 (OH), 3414 (NH), 

1615 and 1561 (C=O), 1493 and 1463 (Ar). Anal. Calcd. for C32H26BrClN2O3 (601.93): C, 63.85; 

H, 4.35; N, 4.65%. Found: C, 63.81; H, 4.32; N, 4.61%. MS (EI, 70 eV): m/z (%) = 601 (25), 584 

(100), 566 (53), 499 (31), 445 (78), 418 (25), 277 (75), 183 (41), 155 (36), 132 (25). 1H NMR 

(300.13 MHz, DMSO): δH 0.88 (3H, s, CH3), 1.02 (3H, s, CH3), 1.76 (1H, d, 2JHH = 17.0 Hz, CH2), 

1.88 (1H, d, 2JHH = 17.0 Hz, CH2), 2.10 (1H, d, 2JHH = 15.9 Hz, CH2), 2.27 (1H, d, 2JHH = 15.9 Hz, 

CH2), 5.63 (1H, d, 3JHH = 6.5 Hz, CH2), 5.97 (1H, s, CH14b), 6.51 (1H, d, 3JHH = 7.1 Hz, CH9), 6.65 

(1H, t, 3JHH = 7.4 Hz, CH8), 6.85 (1H, d, 3JHH = 7.6 Hz, CH of Ar), 6.91 (1H, t, 3JHH = 7.9 Hz, CH7), 

6.99 (2H, d, 3JHH = 8.1 Hz, 2 CH of Ar), 7.15 (1H, d, 3JHH = 6.4 Hz, CH3), 7.29 (2H, d, 3JHH = 8.5 

Hz, 2 CH of Ar), 7.36 (1H, d, 3JHH = 8.8 Hz, 4JHH = 2.6 Hz, CH of Ar), 7.48 (1H, d, 3JHH = 7.7 Hz, 

CH6), 7.53 (1H, d, 4JHH = 2.6 Hz, CH of Ar), 8.92 (1H, s, NH), 10.41 (1H, s, OH). 13C NMR (75.00 

MHz, DMSO): δC 25.87 (CH3), 29.71 (CH3), 31.59 (C12), 46.08 (CH2), 50.81 (CH2), 57.21 (CH14b), 

103.86 (C14a), 113.70 (CH3), 119.35 (CH of Ar), 120.39 (CH6), 121.07 (CH9), 123.46 (Cipso-Br), 

124.46 (Cipso-Cl), 126.09 (Cipso-C=O), 126.75 (CH8), 128.51 (CH of Ar), 128.68 (CH7), 129.29 (2 

CH of Ar), 131.79 (2 CH of Ar), 132.11 (CH of Ar), 132.39 (CH2), 135.14 (Cipso of Ar), 136.30 

(C9a), 137.83 (C5a), 138.52 (C1), 148.19 (C10a), 154.59 (C4), 160.41 (C-OH), 194.84 (C=O), 195.45 

(C=O). 
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1H NMR of 3a 
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13C NMR of 3a 
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IR of 3a 
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MS of compound 3a 

 



S14 

 
1H NMR of 3b 
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13C NMR of 3b 
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IR of 3b 
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MS of compound 3b 
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1H NMR of 3c 
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13C NMR of 3c 
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IR of 3c 
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MS of compound 3c 
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1H NMR of 3d 
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13C NMR of 3d 
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IR of 3d 
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Mass of compound 3d 
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1H NMR of 3e 
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13C NMR of 3e 
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IR of 3e 
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Mass of compound 3e 
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1H NMR of 3f 
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13C NMR of 3f 
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MS of compound 3f 

 


