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General information:  

All reactions were performed in reaction tubes under air. Flash column 

chromatography was performed using silica gel (60-Å pore size, 32–63 µm, standard 

grade). Analytical thin–layer chromatography was performed using glass plates 

pre-coated with 0.25 mm 230–400 mesh silica gel impregnated with a fluorescent 

indicator (254 nm). Thin layer chromatography plates were visualized by exposure to 

ultraviolet light. Organic solutions were concentrated on rotary evaporators at ~20 

Torr (house vacuum) at 25–35°C. Commercial reagents and solvents were used as 

received. Nuclear magnetic resonance (NMR) spectra are recorded in parts per million 

from internal tetramethylsilane on the δ scale. 
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Optimization table for the reaction: 

N

NH

O

+
N

N

O Ph
Ph

2a, 1.5 eq.

5 mol% Ru cat., 2.2 eq. oxidant

2 eq. base, solvent, T oC, 16 h

1a 3a

Ph

Ph

 
 

entry  solvent oxidant base T (oC) yield (%)b 
1c PhCl Cu(OAc)2 Na2CO3 90 82 
2 PhCl Cu(OAc)2 Na2CO3 90 81 
3 Toluene Cu(OAc)2 Na2CO3 90 92 
4 DCE Cu(OAc)2 Na2CO3 90 75 
5 THF Cu(OAc)2 Na2CO3 90 55 
6 DMF Cu(OAc)2 Na2CO3 90 42 
7 NMP Cu(OAc)2 Na2CO3 90 21 
8 MeCN Cu(OAc)2 Na2CO3 90 10 
9 MeOH Cu(OAc)2 Na2CO3 90 16 

10 Toluene Cu(OAc)2*H2O Na2CO3 90 86 
11 Toluene CuSO4 Na2CO3 90 55 
12 Toluene CuNO3 Na2CO3 90 trace 
13 Toluene AgOAc Na2CO3 90 87 
14 Toluene Ag2CO3 Na2CO3 90 29 
15 Toluene Ag2O Na2CO3 90 25 
16 Toluene Cu(OAc)2 K2CO3 90 45 
17 Toluene Cu(OAc)2 Cs2CO3 90 42 
18 Toluene Cu(OAc)2 NaOH 90 41 
19 Toluene Cu(OAc)2 K3PO4 90 79 
20 Toluene Cu(OAc)2 t-BuOK 90 39 
21 Toluene Cu(OAc)2 Et3N 90 85 
22 Toluene Cu(OAc)2 DBU 90 45 
23 Toluene Cu(OAc)2 DABCO 90 42 
24 Toluene Cu(OAc)2 Na2CO3 120 67 
25 Toluene Cu(OAc)2 Na2CO3 60 87 

a  The reaction was carried out on a 0.2 mmol of 1a with 1.5 equiv of 2a in presence of 5 mol% 
catalyst [RuCl2(p-cymene)]2, 2.2 equiv of oxidant and 2.0 equiv of base additive in 3 mL solvent 
at indicated temperature for 16 hours. b Isolated yield. c Under N2 atmosphere. 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



General experimental procedure 

 

N

NH

O

+
R3

R4

[RuCl2(p-cymene)]2 (5%)

Na2CO3 (2.0eq) Cu(OAc)2 (2.2eq)

toluene(2ml) 90 ℃ 16h

R1

R2
N

N

O

R1

R2

R3
R4

1 2 3  
 

A mixture of quinazolinone (1) (0.2mmol, 1.0eq), the alkyne (2) (0.3mmol, 1.5eq), 

[RuCl2(p-cymene)]2 (5%), Na2CO3 (0.4mmol, 2.0eq), Cu(OAc)2 (0.44mmol, 2.2eq), toluene (2ml) 

were added to a reaction tube. The mixture was stirred at 90 oC for 16 hours. Afterwards, it was 

diluted with CH2Cl2 and transferred to a round bottom flask. Silica was added to the flask and 

volatiles were evaporated under reduced pressure. The purification was performed by flash 

column chromatography on silica gel. 

 

Characterization data 

N

N

O

 

3-methyl-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3a).  

Compound was obtained as a white solid: mp 264-265 ℃; yield 92%; 1H NMR (400 

MHz, CDCl3): δ 9.00 (d, J = 8.4 Hz, 1H), 8.15 (d, J = 8.0 Hz, 1H), 7.85 (d, J = 7.6 Hz, 

1H), 7.78 (t, J = 7.2 Hz, 1H), 7.43 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7.2 Hz, 1H), 

7.27-7.23 (m, 3H), 7.10-7.05 (m, 7H), 6.95 (s, 1H), 2.36 (s, 3H); 13C NMR (100 MHz, 

CDCl3): δ 161.4, 147.7, 147.0, 142.7, 137.2, 135.6, 135.3, 134.4, 133.9, 131.2, 129.8, 

128.5, 128.0, 127.7, 127.2, 127.2, 126.8, 126.7, 126.2, 125.4, 124.9, 120.1, 22.0; 

HRMS calcd. For C29H20KN2O+ [M + K]+ 451.1213, found: 451.1224; IR (cm-1) v 

2922, 1706, 1599, 1541, 1487, 1444, 1292, 1155, 822, 770, 694. 
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N

N

O

O  

3-methoxy-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3b).  

Compound was obtained as a white solid: mp 246-247 ℃; yield 95%; 1H NMR (400 

MHz, CDCl3): δ 9.04 (d, J = 8.8 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 7.84-7.76 (m, 2H), 

7.73-7.70 (m, 1H), 7.54- 7.51 (m, 1H), 7.35 (t, J = 6.8 Hz, 1H), 7.28- 7.22 (m, 1H), 

7.19 (d, J = 8.8 Hz, 1H), 7.13-7.11 (m, 3H), 7.08-7.05 (m, 4H), 6.57 (d, J = 6.4 Hz, 

1H), 3.72 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 162.6, 161.4, 147.5, 147.2, 137.1, 

135.9, 135.5, 134.4, 131.1, 129.3, 128.5, 128.1, 127.6, 127.3, 127.2, 127.2, 126.9, 

126.5, 125.1, 120.7, 119.8, 116.3, 109.0, 55.4; HRMS calcd. For C29H20N2NaO2
+ [M 

+ Na]+ 451.1422, found: 451.1440; IR (cm-1) v 2918, 1700, 1608, 1541, 1492, 1461, 

1285, 1236, 857, 761, 702. 

 

N

N

O

N
 

3-(dimethylamino)-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3c). 

Compound was obtained as a yellow solid: mp 278-279 ℃; yield 96%; 1H NMR (400 

MHz, CDCl3): δ 8.91 (d, J = 9.2 Hz, 1H), 8.12 (d, J = 7.6 Hz, 1H), 7.79-7.71 (m, 3H), 

7.52-7.51 (m, 1H), 7.31-7.22 (m, 3H), 7.10-6.97 (m, 6H), 6.98 (d, J = 8.8 Hz, 1H), 

6.19 (s, 1H), 2.88 (s, 6H); 13C NMR (100 MHz, CDCl3): δ 161.6, 152.6, 148.2, 147.7, 

137.6, 136.1, 135.6, 134.2, 132.3, 131.1, 130.9, 128.9, 128.7, 128.5, 127.9, 127.2, 

127.1, 126.6, 126.2, 124.2, 119.5, 116.0,113.5, 106.6, 39.1; HRMS calcd. For 

C30H24N3O+ [M + H]+ 442.1919, found: 442.1920; IR (cm-1) v 2960, 1728, 1608, 1537, 

1492, 1467, 1290, 1124, 842, 778, 698. 
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N
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5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3d).  

Compound was obtained as a white solid: mp 261-262 ℃; yield 77%; 1H NMR (400 

MHz, CDCl3): δ 9.11 (d, J = 7.6 Hz, 1H), 8.16 (d, J = 7.6 Hz, 1H), 7.88 (d, J = 8.0 Hz, 

1H), 7.81 (t, J = 6.8 Hz, 1H), 7.62 (t, J = 6.8 Hz, 1H), 7.55 (t, J = 7.2 Hz, 1H), 7.40 (t, 

J = 6.8 Hz,1H), 7.25 (m, 3H), 7.18 (d, J = 7.6 Hz, 1H), 7.12-7.07 (m, 7H); 13C NMR 

(100 MHz, CDCl3): δ 161.3, 147.5, 146.9, 137.0, 135.5, 135.2, 134.5, 133.9, 132.0, 

131.2, 128.5, 128.3, 128.0, 127.8, 127.3, 127.2, 127.1, 126.9, 126.8, 126.2, 125.6, 

120.3; HRMS calcd. For C28H19N2O+ [M + H]+ 399.1497, found: 399.1506; IR (cm-1) 

v 2930, 1697, 1607, 1546, 1487, 1468, 1298, 1137, 768, 696. 

 

N

N

O

F  

3-fluoro-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3e).  

Compound was obtained as a white solid: mp 247-248 ℃; yield 67%; 1H NMR (400 

MHz, CDCl3): δ 9.13 (d, J = 9.2 Hz, 1H), 8.16 (d, J = 8.0 Hz, 1H), 7.87-7.82 (m, 2H), 

7.41 (t, J = 6.8 Hz, 1H), 7.33 (d, J = 8.0 Hz, 1H), 7.35-7.36 (m, 3H), 7.14-7.06 (m, 

7H), 6.84 (d, J = 9.6 Hz, 1H); 13C NMR (100 MHz, CDCl3): δ 165.1 (d, 1JCF = 252 

Hz), 161.2, 146.9, 146.8, 136.7, 136.6, 136.3 (d, 3JCF = 10 Hz), 135.0, 134.6, 131.0, 

130.3, 130.2, 128.4, 128.3, 127.6, 127.2, 127.1, 127.0, 126.7, 125.7, 123.7, 120.1, 

116.6 (d, 2JCF = 23 Hz),111.9 (d, 2JCF = 23 Hz); HRMS calcd. For C28H18FN2O+ [M + 

H]+ 417.1403, found: 417.1423; IR (cm-1) v 2919, 1704, 1613, 1549, 1489, 1469, 
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1292, 1202, 863, 766, 695. 

 

N

N

O

Cl  

3-chloro-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3f).  

Compound was obtained as a white solid: mp 236-237 ℃; yield 66%; 1H NMR (400 

MHz, CDCl3): δ 9.01 (d, J = 8.4 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 7.84-7.77 (m, 2H), 

7.53 (d, J = 8.4Hz, 1H), 7.39 (t, J = 6.8 Hz, 1H), 7.26 (m, 3H), 7.12-7.06 (m, 8H); 13C 

NMR (100 MHz, CDCl3): δ 161.1, 146.8, 146.7, 138.6, 136.7, 136.6, 135.3, 134.8, 

134.6, 131.1, 128.9, 128.7, 128.4, 128.3, 127.6, 127.2, 127.1, 126.8, 126.6, 125.9, 

125.7, 125.6, 120.2; HRMS calcd. For C28H18ClN2O+ [M + H]+ 433.1108, found: 

433.1115; IR (cm-1) v 2959, 1701, 1613, 1549, 1488, 1469, 1292, 1117, 863, 775, 695. 

 

N

N

O

Br  

3-bromo-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3g).  

Compound was obtained as a white solid: mp 223-224 ℃; yield 56%; 1H NMR (400 

MHz, CDCl3): δ 8.94 (d, J = 8.4 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 7.85-7.78 (m, 2H), 

7.70 (d, J = 8.8 Hz, 1H), 7.40 (t, J = 6.8 Hz, 1H), 7.29-7.27 (m, 4H), 7.13-7.05 (m, 

7H); 13C NMR (100 MHz, CDCl3): δ 161.1, 147.0, 146.7, 136.7, 136.6, 135.5, 134.7, 

134.6, 131.6, 131.0, 128.9, 128.7, 128.4, 128.3, 127.6, 127.2, 127.1, 126.8, 126.5, 

126.1, 125.9, 120.3; HRMS calcd. For C28H18BrN2O+ [M + H]+ 477.0603, found: 

477.0597; IR (cm-1) v 2930, 1712, 1604, 1544, 1479, 1330, 1288, 1175, 868, 744, 

702. 
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N

N
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1-methyl-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3h).  

Compound was obtained as a white solid: mp 226-227 ℃; yield 37%; 1H NMR (400 

MHz, CDCl3): δ 8.14 (d, J = 7.6 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.80 (t, J = 7.2 Hz, 

1H), 7.44-7.37 (m, 3H), 7.26-7.24 (m, 3H), 7.09-7.06 (m, 8H), 3.25 (s, 3H); 13C NMR 

(100 MHz, CDCl3): δ 161.6, 148.3, 146.2, 141.1, 137.0, 136.3, 135.6, 134.9, 134.2, 

132.7, 131.3, 130.8, 128.5, 128.0, 127.2, 127.0, 126.9, 125.8, 125.7, 124.8, 120.1, 

27.2; HRMS calcd. For C29H20N2NaO+ [M + Na]+ 435.1473, found: 435.1486; IR 

(cm-1) v 2926, 1689, 1606, 1552, 1490, 1443, 1282, 1139, 802, 764, 701. 

 

N

N

O

 

11-methyl-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3i).  

Compound was obtained as a white solid: mp 251-252 ℃; yield 70%; 1H NMR (400 

MHz, CDCl3): δ 9.09 (d, J = 7.6 Hz, 1H), 8.05 (d, J = 7.6 Hz, 1H), 7.72-7.67 (m, 2H), 

7.60 (t, J = 7.2 Hz, 1H), 7.56-7.52 (m, 2H), 7.25-7.18 (m, 3H), 7.17 (d, J = 7.6 Hz, 

1H), 7.11-7.07 (m, 6H), 2.54 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 161.1, 147.6, 

146.9, 145.4, 137.1, 135.6, 133.9, 132.3, 131.8, 131.1, 130.9, 128.8, 128.4, 128.2, 

128.0, 127.4, 127.3, 127.2, 127.1, 127.0, 126.8, 126.4, 126.1, 117.9, 22.0; HRMS 

calcd. For C29H20N2NaO+ [M + Na]+ 435.1473, found: 435.1464; IR (cm-1) v 2960, 

1690, 1610, 1544, 1483, 1442, 1282, 1074, 790, 700. 
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N

O
Br

 

10-bromo-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3j).  

Compound was obtained as a white solid: mp 230-231 ℃; yield 86%; 1H NMR (400 

MHz, CDCl3): δ 9.06 (d, J = 8.0 Hz, 1H), 8.26 (s, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.71 

(d, J = 8.4 Hz, 1H), 7.61-7.54 (m, 2H), 7.26-7.25 (m, 3H), 7.18 (d, J = 7.6 Hz,1H), 

7.13-7.06 (m, 7H); 13C NMR (100 MHz, CDCl3): δ 160.1, 147.8, 145.7, 137.6, 136.7, 

135.3, 135.1, 133.9, 132.3, 131.1, 131.0, 129.6, 128.7, 128.5, 128.2, 128.1, 127.4, 

127.3, 127.2, 127.1, 126.3, 121.4, 118.8; HRMS calcd. For C28H18BrN2O+ [M + H]+ 

477.0603, found: 477.0582; IR (cm-1) v 2930, 1711, 1600, 1542, 1482, 1466, 1288, 

1134, 821, 758, 697. 

 

N

N

OF

 

9-fluoro-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3k).  

Compound was obtained as a white solid: mp 223-224 ℃; yield 82%; 1H NMR (400 

MHz, CDCl3): δ 9.07 (d, J = 8.0 Hz, 1H), 7.74-7.69 (m, 2H), 7.67-7.59 (m, 3H), 7.54- 

7.52 (m, 1H), 7.30-7.26 (m, 2H), 7.21 (d, J = 7.6 Hz, 1H), 7.11-7.06 (m, 6H), 

7.03-7.01 (m, 1H); 13C NMR (100 MHz, CDCl3): δ 161.0 (d, 1JCF = 265 Hz), 158.3, 

148.9, 148.4, 136.4, 135.3, 135.0, 134.5 (d, 3JCF = 10 Hz), 134.2, 132.4, 132.3, 131.1, 

131.0, 128.9, 128.5 (d, 4JCF = 5 Hz), 128.1, 127.8, 127.4, 127.1 (d, 4JCF = 4 Hz), 126.8, 

126.3, 122.6 (d, 4JCF = 4 Hz), 111.7 (d, 2JCF = 21 Hz), 110.0 (d, 4JCF = 7 Hz); HRMS 

calcd. For C28H18FN2O+ [M + H]+ 417.1403, found: 417.1413; IR (cm-1) v 2933, 1710, 

1611, 1544, 1488, 1444, 1284, 1141, 815, 777, 700. 
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N

O

 

3,11-dimethyl-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3l). 

Compound was obtained as a white solid: mp 252-253 ℃; yield 80%; 1H NMR (400 

MHz, CDCl3): δ 8.98 (d, J = 7.6 Hz, 1H), 8.05 (d, J = 7.6 Hz, 1H), 7.72-7.66 (m, 2H), 

7.53 (s, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.28-7.24 (m, 2H), 7.21 (d, J = 8.0 Hz, 1H), 

7.12-7.02 (m, 6H), 6.95 (s, 1H), 2.55 (s, 3H), 2.38 (s, 3H); 13C NMR (100 MHz, 

CDCl3): δ 161.1, 147.8, 147.1, 145.4, 142.6, 137.3, 135.7, 135.3, 133.9, 132.3, 131.2, 

131.0, 129.8, 128.9, 128.5, 128.0, 127.5, 127.2, 127.1, 126.8, 126.3, 126.1, 125.0, 

117.8, 22.1, 22.0; HRMS calcd. For C30H22N2NaO+ [M + Na]+ 449.1630, found: 

449.1652; IR (cm-1) v 2918, 1729, 1610, 1543, 1487, 14639, 1287, 1124, 787, 695. 

 

N

N

O
Br

 

10-bromo-3-methyl-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3m). 

Compound was obtained as a white solid: mp 254-255 ℃; yield 95%; 1H NMR (400 

MHz, CDCl3): δ 8.90 (d, J = 8.0 Hz, 1H), 8.23 (s, 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.66 

(d, J = 8.4 Hz, 1H), 7.40 (d, J = 7.6 Hz, 1H), 7.28-7.21 (m, 3H), 7.12-7.05 (m, 7H), 

6.93 (s, 1H), 2.35 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 160.1, 147.9, 145.9, 143.0, 

137.4, 136.9, 135.5, 135.3, 134.0, 131.1, 129.9, 129.5, 128.6, 128.5, 128.1, 128.0, 

127.3, 127.2, 127.1, 126.9, 126.2, 124.8, 121.3, 118.4, 21.9; HRMS calcd. For 

C29H20BrN2O+ [M + H]+ 491.0759, found: 491.0740; IR (cm-1) v 2923, 1689, 1597, 

1541, 1489, 1463, 1292, 1153, 840, 728, 695. 
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N

N

O

Cl  

3-chloro-11-methyl-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3n). 

Compound was obtained as a white solid: mp 286-287 ℃; yield 57%; 1H NMR (400 

MHz, CDCl3): δ 8.94 (d, J = 8.8 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.56 (s, 1H), 7.47 

(d, J = 8.8 Hz, 1H), 7.20-7.15 (m, 4H), 7.05-6.96 (m, 8H), 2.47 (s, 3H); 13C NMR 

(100 MHz, CDCl3): δ 161.0, 147.0, 146.8, 145.7, 138.5, 136.8, 136.7, 135.3, 134.8, 

131.1, 128.8, 128.7, 128.4, 128.2, 127.6, 127.5, 127.2, 127.1, 127.0, 126.4, 125.8, 

125.6, 117.9, 22.1; HRMS calcd. For C29H20ClN2O+ [M + H]+ 447.1264, found: 

447.1294; IR (cm-1) v 2919, 1689, 1608, 1544, 1482, 1442, 1287, 1197, 875, 787, 

708. 

 

N

N

O

Cl

Br

 

10-bromo-3-chloro-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3o). 

Compound was obtained as a white solid: mp 232-233 ℃; yield 84%; 1H NMR (400 

MHz, CDCl3): δ 8.95 (d, J = 8.4 Hz, 1H), 8.23 (s, 1H), 7.82 (d, J = 7.2 Hz, 1H), 7.66 

(d, J = 8.0 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.30-7.24 (m, 3H), 7.17-7.04 (m, 8H); 
13C NMR (100 MHz, CDCl3): δ 159.9, 147.1, 145.5, 138.9, 137.7, 136.5, 136.4, 135.3, 

134.6, 131.0, 129.6, 128.9, 128.6, 128.4, 128.3, 127.7, 127.3, 127.3, 127.1, 125.7, 

125.5, 121.4, 119.0; HRMS calcd. For C28H17BrClN2O+ [M + H]+ 511.0213, found: 

511.0233; IR (cm-1) v 2927, 1705, 1617, 1541, 1479, 1444, 1287, 1217, 885, 828, 

696. 
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N

N
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5,6-diethyl-3-methyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3p).  

Compound was obtained as a white solid: mp 103-104 ℃; yield 98%; 1H NMR (400 

MHz, CDCl3): δ 8.86 (d, J = 8.0 Hz, 1H), 8.31 (d, J = 7.6 Hz, 1H), 7.76-7.73 (m, 2H), 

7.48 (s, 1H), 7.40 (t, J = 6.4 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H), 3.23 (q, J = 7.2 Hz, 

2H), 2.91 (q, J = 7.2 Hz, 2H), 2.52 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H), 1.25 (t, J = 7.6 Hz, 

3H); 13C NMR (100 MHz, CDCl3): δ 162.4, 147.7, 146.8, 142.4, 137.5, 134.0, 132.7, 

128.7, 127.5, 126.7, 126.4, 125.1, 125.0, 124.6, 123.0, 120.0, 23.5, 22.1, 20.5, 14.5, 

14.2; HRMS calcd. For C21H20N2NaO+ [M + Na]+ 339.1473, found: 339.1493; IR 

(cm-1) v 2964, 2873, 1684, 1603, 1541, 1468, 1296, 1180, 820, 764, 698. 

 

N

N

O

 

3-methyl-5,6-dip-tolyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3q).  

Compound was obtained as a white solid: mp 298-299 ℃; yield 93%; 1H NMR (400 

MHz, CDCl3): δ 8.97 (d, J = 8.0 Hz, 1H), 8.16 (d, J = 7.6 Hz, 1H), 7.85 (d, J = 8.0Hz, 

1H), 7.78 (t, J = 8.0 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H), 7.37 (t, J = 8.0 Hz, 1H), 7.08 

(d, J = 7.6 Hz, 2H), 6.96-6.93 (m, 7H), 2.36 (s, 3H), 2.35 (s, 3H), 2.26 (s, 3H); 13C 

NMR (100 MHz, CDCl3): δ 161.5, 147.8, 147.1, 142.6, 136.7, 136.2, 135.3, 134.3, 

134.2, 132.6, 131.0, 129.6, 128.9, 128.7, 128.3, 128.0, 127.7, 127.2, 127.1, 126.6, 

126.2, 125.2, 124.9, 120.2, 22.0, 21.4, 21.3; HRMS calcd. For C31H24N2NaO+ [M + 

Na]+ 463.1786, found: 463.1791; IR (cm-1) v 2921, 1706, 1602, 1542, 1491, 1467, 

1291, 1123, 831, 769, 694. 
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N

N

O

O

O

 

5,6-bis(4-methoxyphenyl)-3-methyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3r). 

Compound was obtained as a white solid: mp 276-278 ℃; yield 90%; 1H NMR (400 

MHz, CDCl3): δ 8.95 (d, J = 8.4 Hz, 1H), 8.15 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 8.0 Hz, 

1H), 7.78 (t, J = 7.2Hz, 1H), 7.42-7.35 (m, 2H), 6.99-6.95 (m, 5H), 6.82 (d, J = 8.4 

Hz, 2H), 6.67 (d, J = 8.8 Hz, 2H), 3.81 (s, 3H), 3.74 (s, 3H), 2.36 (s, 3H); 13C NMR 

(100 MHz, CDCl3): δ 161.6, 158.5, 158.0, 147.8, 147.1, 142.6, 135.4, 134.4, 134.3, 

132.2, 129.7, 129.6, 129.6, 127.9, 127.5, 127.1, 127.1, 126.6, 126.1, 125.2, 124.9, 

120.2, 113.5, 112.7, 55.2, 55.0, 22.0; HRMS calcd. For C31H25N2O3
+ [M + H]+ 

473.1865, found: 473.1894; IR (cm-1) v 2923, 1701, 1601, 1545, 1510, 1468, 1289, 

1247, 1176, 830, 768, 694. 

 

N

N

O

F

F

 

5,6-bis(4-fluorophenyl)-3-methyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3s). 

Compound was obtained as a white solid: mp 249-250 ℃; yield 90%; 1H NMR (400 

MHz, CDCl3): δ 8.96 (d, J = 7.6 Hz, 1H), 8.12 (d, J = 7.6 Hz, 1H), 7.81-7.77 (m, 2H), 

7.43-7.36 (m, 2H), 7.05-6.95 (m, 6H), 6.85- 6.81 (m, 3H), 2.34 (s, 3H); 13C NMR 

(100 MHz, CDCl3): δ 161.9 (d, 1JCF = 246 Hz), 161.4 (d, 1JCF = 245 Hz), 161.2, 147.4, 

146.9, 142.9, 134.7, 134.5, 133.6, 133.1 (d, 4JCF = 4 Hz), 132.8 (d, 3JCF = 8.0 Hz), 

131.4 (d, 4JCF = 3 Hz), 130.2 (d, 3JCF = 8.0 Hz), 130.1, 127.2, 127.1, 127.1,126.8, 
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125.9, 125.5, 124.9, 120.0, 115.3 (d, 2JCF = 21 Hz), 114.5 (d, 2JCF = 22 Hz), 22.0;     

HRMS calcd. For C29H19F2N2O+ [M + H]+ 449.1465, found: 449.1488; IR (cm-1) v 

2921, 1681, 1600, 1548, 1508, 1467, 1293, 1223, 858, 778, 696. 

 

N

N

O

Cl

Cl

 

5,6-bis(4-chlorophenyl)-3-methyl-8H-isoquinolino[1,2-b]quinazolin-8-one (3t). 

Compound was obtained as a light yellow solid: mp 256-257 ℃; yield 88%; 1H NMR 

(400 MHz, CDCl3): δ 8.96 (d, J = 8.0 Hz, 1H), 8.12 (d, J = 7.2 Hz, 1H), 7.84-7.76 (m, 

2H), 7.43 (d, J = 7.6 Hz, 1H), 7.37 (t, J = 6.8 Hz, 1H), 7.28 (d, J = 7.6 Hz, 2H), 7.12 

(d, J = 8.0 Hz, 2H), 6.98 (t, J = 9.6 Hz, 4H), 6.84 (s, 1H), 2.35 (s, 3H); 13C NMR (100 

MHz, CDCl3): δ 161.2, 147.3, 146.9, 143.0, 135.5, 134.6, 133.8, 133.6, 133.3, 132.8, 

132.4, 131.0, 130.2, 129.7, 128.9, 128.6, 127.7, 127.3, 127.1, 126.8, 125.9, 125.6, 

125.0, 119.9, 22.0; HRMS calcd. For C29H19Cl2N2O+ [M + H]+ 481.0874, found: 

481.0883; IR (cm-1) v 2927, 1708, 1602, 1542, 1489, 1467, 1291, 1095, 831, 768, 

697. 

 

N

N

O

 

2-methyl-5,6-diphenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (5a).  

Compound was obtained as a white solid: mp 214-215 ℃; yield 49%; 1H NMR (400 

MHz, CDCl3): δ 8.93 (s, 1H), 8.17 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.82 

(t, J = 7.2 Hz, 1H), 7.73-7.71 (m, 1H), 7.54-7.52 (m, 1H), 7.40 (t, J = 8.0 Hz, 2H), 
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7.27-7.25 (m, 2H), 7.13-7.10 (m, 3H), 7.08-7.06 (m, 4H), 2.58 (s, 3H); 13C NMR (100 

MHz, CDCl3): δ 161.4, 147.6, 146.9, 138.7, 137.1, 135.7, 134.4, 133.4, 132.3, 131.7, 

131.1, 131.0, 128.9, 128.5, 128.0, 127.8, 127.2, 127.2, 126.9, 126.8, 126.7, 126.3, 

125.6, 120.2, 21.7; HRMS calcd. For C29H21N2O+ [M + H]+ 413.1654, found: 

413.1653; IR (cm-1) v 2920, 1694, 1604, 1548, 1471, 1445, 1286, 1127, 770, 697. 

 

Compound 7 was obtained in 83% yield as a separable mixture of two regioisomers 

with ratio of 1:3 for 7a:7b 

N

N

O
O

 

5-(4-methoxyphenyl)-3-methyl-6-phenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (7a). 

Compound was obtained as a white solid: mp 226-227 ℃; 1H NMR (400 MHz, 

CDCl3): δ 8.97 (d, J = 8.0 Hz, 1H), 8.16 (d, J = 7.6 Hz, 1H), 7.86-7.79 (m, 2H), 7.41 

(t, J = 8.4 Hz, 2H), 7.31-7.24 (m, 3H), 7.10-7.04 (m, 2H), 6.97-6.95 (m, 3H), 6.65 (d, 

J = 8.0 Hz, 2H), 3.72 (s, 3H), 2.36 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 161.6, 

158.1, 147.8, 147.0, 142.7, 135.8, 135.1, 134.4, 134.0, 131.2, 129.7, 129.5, 128.1, 

127.8, 127.1, 127.1, 126.7, 126.1, 125.3, 124.9, 120.2, 112.7, 55.0, 22.0; HRMS calcd. 

For C30H23N2O2
+ [M + H]+ 443.1760, found: 443.1736; IR (cm-1) v 2930, 1699, 1605, 

1545, 1492, 1467, 1293, 1246, 832, 779, 696. 

 

N

N

O

O

 

6-(4-methoxyphenyl)-3-methyl-5-phenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (7b). 
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Compound was obtained as a white solid: mp 272-273 ℃; 1H NMR (400 MHz, 

CDCl3): δ 8.99 (d, J = 8.4 Hz, 1H), 8.16 (d, J = 8.0 Hz, 1H), 7.86 (d, J = 8.0 Hz, 1H), 

7.80 (t, J = 7.6 Hz, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.38 (t, J = 8.0 Hz, 1H), 7.15-7.13 

(m, 3H), 7.07-7.04 (m, 2H), 6.98 (d, J = 8.8 Hz, 3H), 6.81 (d, J = 8.4 Hz, 2H), 3.80 (s, 

3H), 2.38 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 161.4, 158.5, 147.7, 147.0, 142.7, 

137.3, 135.5, 134.4, 134.3, 132.2, 131.0, 129.8, 128.9, 128.5, 127.6, 127.2, 127.1, 

126.8, 126.7, 126.2, 125.3, 124.9, 120.1, 113.5, 55.2, 22.0; HRMS calcd. For 

C30H23N2O2
+ [M + H]+ 443.1760, found: 443.1736; IR (cm-1) v 2926, 1704, 1602, 

1545, 1511, 1468, 1292, 1248, 828, 768, 694. 

 

Compound 9 was obtained in 92% yield as a separable mixture of two regioisomers 

with ratio of 1:6 for 9a:9b 

 
3,6-dimethyl-5-phenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (9a). 

Compound was obtained as a white solid: mp 185-186 ℃; 1H NMR (400 MHz, 

CDCl3): δ 8.88 (d, J = 8.4 Hz, 1H), 8.32 (d, J = 8.0 Hz, 1H), 7.84 – 7.81 (m, 2H), 7.53 

(t, J = 7.2 Hz, 2H), 7.48 (d, J = 7.2 Hz, 1H), 7.44 (t, J = 8.0 Hz, 1H), 7.36 (d, J = 8.0 

Hz, 1H), 7.32 (d, J = 6.8 Hz, 2H), 6.80 (s, 1H), 2.50 (s, 3H), 2.35 (s, 3H); 13C NMR 

(100 MHz, CDCl3): δ 162.7, 147.8, 147.1, 142.4, 137.2, 134.3, 134.2, 133.5, 130.7, 

129.0, 128.9, 128.8, 128.0, 127.1, 126.9, 126.7, 125.5, 125.3, 124.6, 120.2, 21.9, 14.1; 

HRMS calcd. For C24H19N2O+ [M + H]+ 351.1497, found: 351.1492; IR (cm-1) v 2917, 

1701, 1606, 1537, 1491, 1466, 1296, 828, 774, 697. 

 

N

N

O
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3,5-dimethyl-6-phenyl-8H-isoquinolino[1,2-b]quinazolin-8-one (9b). 

Compound was obtained as a white solid: mp 205-206 ℃; 1H NMR (400 MHz, 

CDCl3): δ 8.96 (d, J = 8.0 Hz, 1H), 8.12 (d, J = 8.0 Hz, 1H), 7.81 (d, J = 7.6 Hz, 1H), 

7.76 (t, J = 7.6 Hz, 1H), 7.57 (s, 1H), 7.49-7.39 (m, 4H), 7.35 (t, J = 7.6 Hz, 1H), 7.31 

(d, 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl3): δ 161.0, 147.4, 147.0, 142.6, 138.0, 

134.3, 134.1, 133.8, 129.5, 128.6, 127.8, 127.4, 127.3, 127.1, 126.6, 125.1, 125.0, 

123.9, 120.2, 119.9, 22.1, 15.1; HRMS calcd. For C24H19N2O+ [M + H]+ 351.1497, 

found: 351.1492; IR (cm-1) v 2946, 1701, 1625, 1537, 1467, 1446, 1314, 828, 774, 

642. 

 

 

(E)-3-(1,2-diphenylvinyl)-2-propylquinazolin-4(3H)-one (12). 

Compound was obtained as a white solid: mp 151-152 ℃; 1H NMR (400 MHz, 

CDCl3): δ 7.71 (t, J = 8.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.41 (d, J = 6.8 Hz, 3H), 

7.37 (d, J = 8.0 Hz, 3H), 7.26 (t, J = 6.8 Hz, 3H), 7.23-7.18 (m, 3H), 6.84 (d, J = 7.2 

Hz, 1H), 2.94 (t, J = 8.0 Hz, 2H), 1.94 (m, 2H), 1.05 (t, J = 7.6 Hz, 3H); 13C NMR 

(100 MHz, CDCl3): δ 169.8, 166.1, 152.2, 150.4, 135.6, 134.0, 133.3, 132.6, 130.5, 

129.4, 129.3, 129.2, 128.3, 127.9, 122.8, 119.5, 117.5, 111.6, 42.1, 22.4, 14.1; HRMS 

calcd. For C25H19N2O+ [M + H]+ 351.1497, found: 351.1492; IR (cm-1) v 2927, 1642, 

1580, 1466, 1349, 1214, 1137, 832, 774, 604. 
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1H and 13C NMR spectra of the products 
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