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Fig. s1 ORTEP-drawings of the crystal structures of 1p

Fig. s2 ORTEP-drawings of the crystal structures of 3g

Fig. s3 ORTEP-drawings of the crystal structures of 3j
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2-Amino-1-benzyl-4-(4-methoxyphenyl)-6-methyl-5,7-dioxo-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carbonitrile (1a): 

423.1437

+MS, 0.3-0.3min #(34-36)
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2-Amino-1-benzyl-6-methyl-5,7-dioxo-4-(p-tolyl)-4,5,6,7-tetrahydro-1H-pyrrolo[3,4-
b]pyridine-3-carbonitrile (1b): 

381.2975

407.1485

+MS, 0.2-0.2min #(17-18)
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2-Amino-1-benzyl-4-(4-chlorophenyl)-6-methyl-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrrolo[3,4-
b]pyridine-3-carbonitrile (1c): 

407.1480

427.0931

+MS, 0.1-0.1min #(13-14)
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2-Amino-6-methyl-5,7-dioxo-1,4-di-p-tolyl-4,5,6,7-tetrahydro-1H-pyrrolo[3,4-b]pyridine-3-
carbonitrile (1d): 

407.1487

+MS, 0.2-0.2min #(18-19)
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2-Amino-4-(4-chlorophenyl)-6-methyl-5,7-dioxo-1-(p-tolyl)-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carbonitrile (1e): 

405.1110

427.0933

+MS, 0.2-0.2min #(23-25)
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2-Amino-4-(4-bromophenyl)-6-methyl-5,7-dioxo-1-(p-tolyl)-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carbonitrile (1f): 

449.0596

471.0424

+MS, 0.5-0.5min #(54-57)
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2-Amino-1-(4-chlorophenyl)-6-methyl-5,7-dioxo-4-phenyl-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carbonitrile (1g): Yellow solid, 72%, m.p. 240~242℃; 1H NMR (400 
MHz, DMSO-d6) δ: 7.56 (d, J = 8.8 Hz, 2H, ArH), 7.48 (d, J = 8.8 Hz, 2H, ArH), 7.40-7.35 (m, 4H, 
ArH), 7.29-7.25 (m, 1H, ArH), 5.79 (s, 2H, NH2), 4.59 (s, 1H, CH), 2.67 (s, 3H CH3); 13C NMR (100 
MHz, DMSO-d6) δ: 168.9, 163.9, 152.0, 144.5, 138.0, 134.6, 134.3, 132.4, 131.8, 130.2, 129.6, 128.7, 
128.5, 121.4, 110.0, 60.8, 37.0, 23.9, 23.3; IR (KBr) υ: 3452, 3098, 2941, 2876, 2184, 1771, 1716, 
1676, 1626, 1559, 1489, 1417, 1379, 1280, 1181, 1079, 980, 839, 758 cm-1; MS (m/z): HRMS (ESI) 
Calcd. for C21H15ClN4NaO2 ([M+Na]+): 413.0776. Found: 413.0779.
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+MS, 0.1-0.2min #(15-17)
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2-Amino-1,4-bis(4-chlorophenyl)-6-methyl-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrrolo[3,4-
b]pyridine-3-carbonitrile (1h): 

426.0400

443.0665

465.0493

512.5037

+MS, 0.3-0.3min #(29-31)
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2-Amino-1-(4-bromophenyl)-6-methyl-5,7-dioxo-4-phenyl-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carbonitrile (1i): 

459.0258

+MS, 0.2-0.2min #(18-19)
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2-Amino-1-(4-bromophenyl)-4-(4-chlorophenyl)-6-methyl-5,7-dioxo-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carbonitrile (1j): 

492.9861

+MS, 1.0-1.1min #(118-122)
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Ethyl-2-amino-6-methyl-4-(3-nitrophenyl)-5,7-dioxo-1-(p-tolyl)-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carboxylate (1k): 

485.1440

+MS, 0.5-0.5min #(55-57)
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Ethyl-2-amino-1-(4-chlorophenyl)-6-methyl-4-(3-nitrophenyl)-5,7-dioxo-4,5,6,7-tetrahydro-
1H-pyrrolo[3,4-b]pyridine-3-carboxylate (1l):

498.9003

505.0882

+MS, 0.4-0.4min #(41-46)
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Ethyl-2-amino-1-(4-bromophenyl)-6-methyl-4-(3-nitrophenyl)-5,7-dioxo-4,5,6,7-tetrahydro-
1H-pyrrolo[3,4-b]pyridine-3-carboxylate (1m): 

512.5041
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2-Amino-1-benzyl-6-methyl-5,7-dioxo-4-phenyl-4,5,6,7-tetrahydro-1H-pyrrolo[3,4-
b]pyridine-3-carboxamide (1n): 

389.1613
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+MS, 0.9-0.9min #(104-106)
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2-Amino-1-benzyl-4-(4-chlorophenyl)-6-methyl-5,7-dioxo-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carboxamide (1o): 

419.1712

423.1216

441.1539

445.1041

+MS, 0.1-0.1min #(11-15)
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2-Amino-4-(4-chlorophenyl)-6-methyl-5,7-dioxo-1-(p-tolyl)-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carboxamide (1p):

423.1223
439.1386

445.1050

+MS, 0.2-0.2min #(18-20)
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2-Methyl-9-phenyl-4-(p-tolyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-1,3,5(2H,4H)-tr
ione (3a): 

421.1533

422.1556

+MS, 0.3-0.3min #(30-35)

0.0

0.5

1.0

1.5

2.0
5x10

Intens.

412 414 416 418 420 422 424 426 428 m/z

N
N

O

OO



20

2,7,7-Trimethyl-4,9-di-p-tolyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-1,3,5(2H,4H)-
trione (3b): 

463.2007

464.2029

+MS, 0.3-0.3min #(26-28)
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9-(4-(tert-Butyl)phenyl)-2,7,7-trimethyl-4-(p-tolyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-
b]quinoline-1,3,5(2H,4H)-trione (3c):  

505.2475

506.2495

+MS, 0.3-0.3min #(31-34)
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2,7,7-Trimethyl-9-(4-nitrophenyl)-4-(p-tolyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-
1,3,5(2H,4H)-trione (3d):. 

494.1689

495.1713

+MS, 0.5-0.5min #(51-54)
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2-Methyl-9-(4-nitrophenyl)-4-(p-tolyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-1,3,5(2
H,4H)-trione (3e): 

463.1290

466.1374

467.1405

+MS, 0.6-0.6min #(56-60)
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2-Methyl-9-(4-methoxyphenyl)-4-phenyl-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-
1,3,5(2H,4H)-trione (3f): 

437.1484

+MS, 0.4-0.5min #(49-55)
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4-(4-Methoxyphenyl)-2,7,7-trimethyl-9-(4-nitrophenyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]
quinoline-1,3,5(2H,4H)-trion (3g): 

510.1633

511.1663

514.1550

+MS, 0.4-0.4min #(41-42)
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4-(4-Chlorophenyl)-2-methyl-9-(p-tolyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-1,3,5(
2H,4H)-trione (3h): 

455.1132

457.1113

+MS, 0.3-0.4min #(32-36)
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4-(4-Chlorophenyl)-2,7,7-trimethyl-9-(4-nitrophenyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]q
uinoline-1,3,5(2H,4H)-trione (3i): 

514.1139

516.1117

530.0891

+MS, 0.3-0.3min #(27-32)
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4-(4-Bromophenyl)-2-methyl-9-(p-tolyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-1,3,5(
2H,4H)-trione (3j): 

485.0464 487.0459
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+MS, 0.4-0.4min #(43-47)
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3-((4-Chlorophenyl)amino)-4-((2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-
methoxyphenyl)methyl)-1-methyl-1H-pyrrole-2,5-dione (2a): 

517.1511

519.1484

+MS, 0.5-0.6min #(53-59)
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3-((4-Chlorophenyl)amino)-4-((2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(p-tolyl)met
hyl)-1-methyl-1H-pyrrole-2,5-dione (2b): 

501.1560

503.1531

+MS, 0.3-0.3min #(26-29)
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3-((4-hydroxy-2-oxo-2H-chromen-3-yl)(phenyl)methyl)-1-methyl-4-(p-tolylamino)-1H-
pyrrole-2,5-dione (4a): 

489.1425

+MS, 0.9-0.9min #(101-106)
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3-((4-hydroxy-2-oxo-2H-chromen-3-yl)(4-nitrophenyl)methyl)-1-methyl-4-(p-tolylamino)-
1H-pyrrole-2,5-dione (4b): 

534.1268

556.1087

+MS, 0.8-0.9min #(87-101)
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