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Convenient synthesis of functionalized pyrrolo[3,4-b]pyridines and pyrrolo[3,4-

b]quinolines via three-component reactions
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ORTEP-drawings of the crystal structures 2

'H and '3C NMR spectra of the compounds 3-33



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

Fig. s3 ORTEP-drawings of the crystal structures of 3j



2-Amino-1-benzyl-4-(4-methoxyphenyl)-6-methyl-5,7-diox0-4,5,6,7-tetrahydro-1H-

pyrrolo[3,4-b]pyridine-3-carbonitrile (1a)
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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)
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2-Amino-1-benzyl-4-(4-chlorophenyl)-6-methyl-5,7-diox0-4,5,6,7-tetrahydro-1H-pyrrolo|3,4-

b]pyridine-3-carbonitrile (1c)
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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):
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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):
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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):
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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°C; 'H NMR (400
MHz, DMSO-dy) é: 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, NH,), 4.59 (s, 1H, CH), 2.67 (s, 3H CH3;); 3*C NMR (100
MHz, DMSO-dy) 3: 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) v: 3452, 3098, 2941, 2876, 2184, 1771, 1716,
1676, 1626, 1559, 1489, 1417, 1379, 1280, 1181, 1079, 980, 839, 758 cm!; MS (m/z): HRMS (ESI)
Calcd. for C,1H 5CINyNaO, ([M+Na]*): 413.0776. Found: 413.0779.
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2-Amino-1,4-bis(4-chlorophenyl)-6-methyl-5,7-diox0-4,5,6,7-tetrahydro-1H-pyrrolo|[3,4-
b]pyridine-3-carbonitrile (1h):
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2-Amino-1-(4-bromophenyl)-6-methyl-5,7-dioxo-4-phenyl-4,5,6,7-tetrahydro-1H-

mz
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2-Amino-1-(4-bromophenyl)-4-(4-chlorophenyl)-6-methyl-5,7-diox0-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carbonitrile (1j):
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-1-(p-tolyl)-4,5,6,7-tetrahydro-1H-

10X0

itrophenyl)-5,7-d

=Nl

Ethyl-2-amino-6-methyl-4-(3
pyrrolo[3,4-b]pyridine-3-carboxylate (1k)
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Ethyl-2-amino-1-(4-bromophenyl)-6-methyl-4-(3-nitrophenyl)-5,7-diox0-4,5,6,7-tetrahydro-
1H-pyrrolo[3,4-b]pyridine-3-carboxylate (1m):
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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):
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2-Amino-1-benzyl-4-(4-chlorophenyl)-6-methyl-5,7-dioxo0-4,5,6,7-tetrahydro-1H-
pyrrolo[3,4-b]pyridine-3-carboxamide (10):
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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):

288 888288 3 = = 2858 g [
L e e e ™ ~ © o NN N =y 600
;SDD
CHs -
— 400
| ;300
H,NOC "
—200
, i
| ;100
k.JuL_ ;U
¥y L i W C
LS % =N ] — W
‘ . . . | . . . |
50 00
ppm (1)
— 5.0
!
1
— 0.0
‘ ‘ ‘ ; ‘ | ; ‘ ‘ ‘ : ‘ ; ; ‘ ‘ ‘ ‘ ‘ ; |
150 100 50 0
ppm (t1)
Intens. | +MS, 0.2-0.2min #(18-20)
X109 |
] 4451050
154
1.0
0.5
A 4231223
1 439.1386 |
T P
410 420 430 440 450 460 470 480 490 mz

18



2-Methyl-9-phenyl-4-(p-tolyl)-6,7,8,9-tetrahydro-1H-pyrrolo[3,4-b]quinoline-1,3,5(2H,4H)-tr

(3a):

one

30C

— 20C

o
=]

%)

P ERTRTNN NI R RIS N

voLL
8LLL
10ZL
eIiL

60E'L
0ze'L
zeeL
L6€°L
0L

-—t 10

0.0

8.0
ppm (1)

— 500C

96602
0912 [|7/
68660 ———
84T L2
26958 ——_
16L9E

695 P11 |/
GLO0GHL
Pe6'9Z1 [/

Ph8 LCh
aes ezt |/
sloezt

weoe —
18—

gleLs) |K\
POL6e
LerH
seeeeh —

£9¢pol
666891

£L6°561

T
200
ppm (t1)

10C

150

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

421.1533

422.1556
T
422

m'z

428

426

424

420

414

412

Intens. |

19



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

1,3,5(2H,4H)-trione (3d):.
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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):
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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):
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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):
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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(

2H4H)-trione (3j):
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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):
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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):
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3-((4-hydroxy-2-0x0-2H-chromen-3-yl)(phenyl)methyl)-1-methyl-4-(p-tolylamino)-1H-

pyrrole-2,5-dione (4a)
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ino)-

itrophenyl)methyl)-1-methyl-4-(p-tolylam
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3-((4-hydroxy-2-oxo-2H-chromen-3-yl)(4

1H-pyrrole-2,5-dione (4b)
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