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Convenient construction of tetrahydrochromeno[4',3':2,3]indolizino[8,7-b]indoles and

tetrahydroindolizino[8,7-b]indoles via one-pot domino reaction
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Supporting Information

Figures of single crystal structures s1-s3 2-3

'H NMR, 3C NMR and HRMS spectra of the compounds 4-49



Fig. s2 Single crystal structure of compound 1i



Fig. s3 Single crystal structure of compound 1i

Fig. s4 Single crystal structure of compound 2e



Methyl  2-bromo-6-(p-tolyl)-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino[8,7-b]indole-
15-carboxylate (1a) : yellow solid, 81%, m.p. 235-237°C; 'H NMR (400 MHz, DMSO-ds) &:
10.90 (s, 1H, NH), 8.19 (d, J = 2.4 Hz, 1H, CH), 7.62 (d, J = 8.4 Hz, 1H, ArH), 7.53 (d, J = 8.0 Hz,
1H, ArH), 7.17-7.03 (m, 7H, ArH), 6.77-6.75 (m, 2H, ArH), 4.33-4.29 (m, 1H, CH), 3.97 (s, 3H,
OCHs), 3.55-3.52 (m, 1H, CH), 3.10-3.06 (m, 2H, CH), 2.23 (s, 3H, CH3); 13C NMR (100 MHz,
DMSO-ds) 6: 165.9, 149.7, 138.9, 136.6, 134.9, 131.1, 130.7, 129.8, 129.4, 128.0, 127.8, 125.9,
125.6, 123.5, 122.9, 119.9, 119.7, 118.8, 113.7, 112.8, 112.2, 109.6, 104.9, 72.6, 52.1, 42.6, 21.1,
20.0; MS (m/z): HRMS (ESI) Calcd. for C3oH23BrN2OsNa ([M+Na]*): 561.0784. Found: 561.0790;

IR (KBr) v: 3366, 3019, 2939, 1686, 1583, 1494, 1447, 1326, 1206, 968, 849, 784 cm™.
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Methyl 6-(3-fluorophenyl)-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino[8,7-b]indole-

15-carboxylate (1b): yellow solid, 84%, m.p. 219-220°C; 'H NMR (400 MHz, DMSO-ds) &:

10.92 (s, 1H, NH), 7.95 (d, J = 7.2 Hz, 1H, ArH), 7.63 (d, J = 8 Hz, 1H, ArH), 7.55 (d, J = 8 Hz,

1H, ArH), 7.36 (dd, J; = 10 Hz, J, = 4 Hz, 1H, ArH), 7.17-7.12 (m, 2H, ArH), 7.07-6.94 (m, 5H,

ArH), 6.87 (d, J = 7.6 Hz, 1H, ArH), 6.81 (s, 1H, CH), 4.30-4.34(m, 1H, CH), 3.96 (s, 3H, OCH3),

3.67-3.59 (m, 1H, CH), 3.14-3.10 (m, 2H, CH); *C NMR (100 MHz, DMSO-ds) &: 166.3, 163.8,

161.3, 150.3, 141.2, 141.2, 136.5, 131.3, 131.2, 131.0, 129.7, 127.3, 126.1, 125.7, 125.7, 123.8,

123.7, 122.8, 122.3, 121.1, 119.9, 118.7, 117.8, 116.2, 116.0, 114.6, 114.4, 113.3, 112.8, 109.3,

105.1, 71.7, 52.1, 42.6, 20.0; MS (m/z): HRMS (ESI) Calcd. for CaoH2FN203 ([M+H]*): 465.

1609. Found: 465.1612; IR (KBr) v: 3391, 2957, 2928, 1680, 1625, 1563, 1490, 1016, 825, 806,

666 cm.
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Methyl
2-chloro-6-(3-methoxyphenyl)-6,8,9,14-tetrahydrochromeno[4*,3':2,3]indolizino[8,7-b]indole
-15-carboxylate (1c):

yellow solid, 62%, m.p. 227-228°C; 'H NMR (400 MHz, CDCls) &: 10.96 (s, 1H, NH), 7.90-7.89
(m, 1H, ArH), 7.52-7.47 (m, 2H, ArH), 7.23-7.19 (m, 2H, ArH), 7.14-7.10 (m, 1H, ArH),
6.98-6.95 (m, 1H, ArH), 6.84-6.82 (m, 1H, ArH), 6.79-6.77 (m, 3H, ArH), 6.32 (s, 1H, CH),
4.07-4.00(m, 1H, CH), 3.73-3.67 (m, 4H, OCH3 CH), 3.19-3.07 (m, 2H, CH); **C NMR (100
MHz, CDCls) 8: 166.9, 159.9, 149.0, 138.7, 136.0, 132.4, 129.9, 129.7, 126.7, 126.3, 126.1, 125.6,
125.4,123.0, 122.4,119.9, 119.8, 118.7, 118.2, 114.3, 113.5, 113.3, 111.9, 108.3, 105.1, 73.7, 55.2,
51.4, 42.8, 20.2; MS (m/z): HRMS (ESI) Calcd. for C3H24CIN2O4 ([M+H]*): 511.1419. Found:

511.1441; IR (KBr) v: 3395, 2988, 2894, 1698, 1625, 1578, 1527, 1280, 825, 867, 725 cm™.
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Methyl
2-bromo-6-(3-methoxyphenyl)-6,8,9,14-tetrahydrochromeno[4’,3":2,3]indolizino[8,7-b]indole
-15-carboxylate (1d):

yellow solid, 65%, m.p. 229-230°C; 'H NMR (400 MHz, CDCls) &: 10.97 (s, 1H, NH), 8.05-8.05
(m, 1H, ArH), 7.52-7.47 (m, 2H, ArH), 7.23-7.19 (m, 2H, ArH), 7.14-7.09 (m, 2H, ArH),
6.84-6.82 (m, 1H, ArH), 6.78-6.77 (m, 2H, ArH), 6.74-6.72 (m, 1H, ArH), 6.33 (s, 1H, CH),
4.07-4.00(m, 1H, CH), 3.73-3.66 (m, 4H, OCH3 CH), 3.15-3.07 (m, 2H, CH); **C NMR (100
MHz, CDCls) 8: 166.9, 159.9, 149.5, 138.6, 136.0, 132.5, 129.9, 129.7, 129.2, 128.3, 126.1, 125.6,
123.0, 122.8, 119.9, 119.8, 119.1, 118.2, 114.3, 114.2, 113.5, 113.1, 111.9, 108.3, 105.1, 73.7, 55.2,
51.4, 42.8, 20.2; MS (m/z): HRMS (ESI) Calcd. for C3oH24BrN2O4 ([M+H]*): 555.0914. Found:

555.0911; IR (KBr) v: 3385, 2972, 2954, 1690, 1680, 1547, 1437, 1290, 1025, 921, 831 cm™.
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Ethyl 2-chloro-6-(p-tolyl)-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino[8,7-b]indole-
15-carboxylate (1e):

yellow solid, 79%, m.p. 232-233°C; *H NMR (400 MHz, DMSO-ds) &: 10.99 (s, 1H, NH), 8.09 (d,
J=2.0Hz, 1H, CH), 7.63 (d, J = 8.0 Hz, 1H, ArH), 7.54 (d, J = 7.6 Hz, 1H, ArH), 7.17-7.01 (m,
7H, ArH), 6.82-6.78 (m, 2H, ArH), 4.57-4.52 (m, 1H, CH), 4.41-4.31 (m, 2H, OCH), 3.58-3.50
(m, 1H, CH), 3.10-3.09 (m, 2H, CH), 2.23 (s, 3H, CHs), 1.42 (t,J = 7.2 Hz, 3H, CHs); *C NMR
(100 MHz, DMSO-dg) &: 165.7, 149.3, 138.8, 136.4, 134.9, 131.4, 130.9, 129.8, 127.8, 126.4,
125.9, 125.7, 125.6, 125.3, 123.0, 122.9, 119.9, 119.3, 118.8, 112.8, 112.2, 109.4, 105.3, 72.6,
61.2, 42.7, 21.1, 19.9, 14.3; MS (m/z): HRMS (ESI) Calcd. for C31H2sCIN2OsNa ([M+Na]*):
531.1446. Found: 531.1456; IR (KBr) v: 3453, 3362, 1679, 1639, 1567, 1387, 1156, 1093, 978,

853, 818, 740 cm™™.
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Ethyl
2-bromo-11-methoxy-6-(p-tolyl)-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino[8,7-b]indo
le-15-carboxylate (1f):

yellow solid, 84%, m.p. 204-206°C; *H NMR (400 MHz, DMSO-ds) 6: 10.98 (s, 1H, NH), 8.21 (d,
J=2.0Hz, 1H, CH), 7.63 (d, J = 8.4 Hz, 1H, ArH), 7.54 (d, J = 8.0 Hz, 1H, ArH), 7.17-7.03 (m,
7H, ArH), 6.77-6.75 (m, 2H, ArH), 4.57-4.50 (m, 1H, CH), 4.40-4.30 (m, 2H, OCH,), 3.58-3.51
(m, 1H, CH), 3.10-3.06 (m, 2H, CH), 2.23 (s, 3H, CHs), 1.44(t, J = 7.2 Hz, 3H, CHj3); 3C NMR
(100 MHz, DMSO-dg) &: 165.7, 149.7, 138.9, 136.4, 134.8, 131.5, 130.9, 129.8, 129.3, 128.1,
127.8,125.9, 125.6, 123.5, 122.9, 119.9, 119.8, 118.8, 113.7, 112.8, 112.0, 109.4, 105.2, 72.6, 61.3,
42.7,21.1,19.9, 14.4; MS (m/z): HRMS (ESI) Calcd. for C31H2sBrN»OsNa ([M+Na]*): 575.0941.

Found: 575.0947; IR (KBr) v: 3453, 3355, 2980, 2929, 1679, 1564, 1492, 978, 850, 816, 785 cm™™.
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Ethyl

2-bromo-6-(2-nitrophenyl)-6,8,9,14-tetrahydrochromeno[4',3':2,3]indolizino[8,7-b]indole-15-

carboxylate (1g):

yellow solid, 81%, m.p. 239-240°C; 'H NMR (400 MHz, DMSO-dg) &: 11.05 (s, 1H, NH), 8.18 (s,

1H, CH), 7.99 (d, J = 8.0 Hz, 1H, ArH), 7.66 (d, J = 8.4 Hz, 1H, ArH), 7.58-7.50 (m, 3H, ArH),

7.35 (s, 1H, ArH), 7.19-7.15 (m, 2H, ArH), 7.09-7.07 (m, 1H, ArH), 6.82 (d, J = 7.6 Hz, 1H, ArH),

6.62 (d, J = 8.4 Hz, 1H, ArH), 4.56-4.53 (m, 1H, CH), 4.44-4.37 (m, 2H, OCH), 3.77-3.70 (m, 1H,

CH), 3.16-3.12 (m, 2H, CH), 1.43 (t, J = 7.2 Hz, 3H, CHs); ®C NMR (100 MHz, DMSO-ds) 5

165.6, 149.1, 149.0, 136.5, 133.6, 132.1, 131.1, 130.6, 129.6, 129.5, 128.4, 128.3, 125.8, 125.6,

125.3, 123.4, 123.1, 120.0, 119.4, 118.9, 114.5, 113.2, 112.8, 109.8, 105.3, 68.4, 61.3, 42.8, 20.0,

14.4: MS (m/z): HRMS (ESI) Calcd. for CsoHz2BrN:OsNa ([M+Na]*): 606.0635. Found: 606.0649;

IR (KBr) v: 3458, 3299, 2977, 1674, 1574, 1491, 1364, 1081, 885, 787, 735 cm™™.

11.049
8.179
7.995
7975
7875
7.654
7.579
7.561

By
o
0o
0o

00} <«

@
o
s}
P

7.504
7485
7.352
7.193
7174
7.148
7.087
7.068
7.050
5.831

Py vy

S has
cood 0O
COOG: OO

N

808

5812
5629

6

4573
4555
4547
4529
3163
3.149
3137
1428
0.000000

; 300
j 250
i— 200
} 150
:— 100

— 50

i
=
oo
8=

00k =

100
ppm (t1)

16



165.633
149.185
149.052
136.507
133.606

132.180

131.182
130.686
129.688
129532

68492
61.366

WL )

s - w0 L
3 o ©
@ 39
o o = |
~ N =
— 15.0
— 10.0
| |
1 — 5.0
— 0.0

' [
200
ppm (t1)

150

100

50

Intens. 4

600-
500-5
400-5
300-5
200-5

100

601.0931
602.0927

608.0636

606.0649

607.0684

609.0664

+MS, 0.40-0.62min #(41-63)

616.1108 618.1047

617.|1114

600

T
602

T
604

T T T
606 608

T
610

17

T
612

r ; . ,
614 616 618 mz



Methyl
2-chloro-11-methoxy-6-(p-tolyl)-6,8,9,14-tetrahydrochromeno[4',3':2,3]indolizino[8,7-b]indol
e-15-carboxylate (1h):

yellow solid, 83%, m.p. 208-210°C; *H NMR (400 MHz, DMSO-ds) 6: 10.82 (s, 1H, NH), 8.05 (d,
J = 2.8 Hz, 1H, ArH), 7.55 (d, J = 8.8 Hz, 1H, ArH), 7.13-7.07 (m, 4H, ArH), 7.03-7.00 (m, 2H,
ArH), 6.82-6.78 (m, 3H, ArH), 4.34-4.31(m, 1H, CH), 3.96 (s, 3H, OCHz), 3.78(s, 3H, OCHa),
3.52-3.48 (m, 1H, CH), 3.08-3.04 (m, 2H, CH), 2.23 (s, 3H, CH3); 1*C NMR (100 MHz, DMSO-ds)
: 165.9, 154.1, 149.2, 138.8, 134.9, 131.8, 131.3, 130.7, 129.8, 127.8, 126.4, 126.3, 125.9, 125.8,
125.1, 123.0, 119.2, 113.6, 113.6, 112.3, 109.4, 104.7, 99.9, 72.6, 55.7, 52.1, 42.7, 21.1, 20.0; MS
(m/z): HRMS (ESI) Calcd. for C3:H2sCIN2O4sNa ([M+Na]*): 547.1395. Found: 547.1401; IR (KBr)

v: 3387, 2944,1679, 1623, 1567, 1488, 1452, 1367, 1325, 1283, 1082, 871, 81, 839, 623 cm™.
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Methyl
2-bromo-11-methoxy-6-(p-tolyl)-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino[8,7-b]indo
le-15-carboxylate (1i):

yellow solid, 87%, m.p. 213-215°C; 'H NMR (400 MHz, DMSO-ds) &: 10.80 (s, 1H, NH), 8.18 (d,
J=2.4Hz, 1H, CH), 7.53 (d, J = 9.2 Hz, 1H, ArH), 7.15-7.07 (m, 5H, ArH), 7.02 (d, J = 2.0 Hz,
1H, ArH), 6.82-6.79 (m, 1H, ArH), 6.76-6.74 (m, 2H, ArH), 4.32-4.29 (m, 1H, CH), 3.96 (s, 3H,
OCHBa), 3.78(s, 3H, OCHz3), 3.53-3.50 (m, 1H, CH), 3.08-3.04 (m, 2H, CH), 2.23 (s, 3H, CH3); *3C
NMR (100 MHz, DMSO-dg) o: 165.9, 154.2, 149.7, 138.8, 134.9, 131.7, 131.3, 130.7, 129.8,
129.3, 128.0, 127.8, 126.3, 125.9, 123.5, 119.7, 113.7, 113.6, 113.6, 112.2, 109.4, 104.7, 99.9,
72.6,55.7, 52.0, 42.7, 21.1, 20.0; MS (m/z): HRMS (ESI) Calcd. for CaiHosBrN204Na ([M+Na]*):
591.0890. Found: 591.0891; IR (KBr) v: 3381, 2943, 1679, 1621, 1566, 1450, 1283, 1075, 870,

810, 622 cm'™..
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Ethyl
2-bromo-11-methoxy-6-(p-tolyl)-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino[8,7-b]indo
le-15-carboxylate (1j):

yellow solid, 82%, m.p. 217-218°C;; 'tH NMR (400 MHz, DMSO-ds) &: 10.89 (s, 1H, NH), 8.19 (d,
J = 2.4 Hz, 1H, CH), 7.54 (d, J = 9.2 Hz, 1H, ArH), 7.15-7.07 (m, 5H, ArH), 7.03-7.02 (m, 1H,
ArH), 6.81-6.75 (m, 3H, ArH), 4.56-4.52 (m, 1H, CH), 4.39-4.30 (m, 2H, OCH,), 3.77 (s, 3H,
OCHs), 3.54-3.49 (m, 1H, CH), 3.08-3.04 (m, 2H, CH), 2.23 (s, 3H, CHa), 1.43 (t, J = 7.2 Hz, 3H,
CHs); 13C NMR (100 MHz, DMSO-dg) &: 165.7, 154.2, 149.7, 138.8, 134.8, 131.7, 131.6, 130.8,
129.8, 129.3, 128.0, 127.8, 126.3, 125.9, 123.6, 119.8, 113.6, 113.6, 113.6, 112.0, 109.2, 105.0,
99.9, 72.6, 61.2, 55.7, 42.7, 21.1, 20.0, 14.4; MS (m/z): HRMS (ESI) Calcd. for CzH2sBrN,O4
(IM+H]*): 583.1227. Found: 583.1211; IR (KBr) v: 3327, 2944, 1682, 1529, 1487, 1286, 1078,

790, 739, 624 cm™.
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Methyl
2-chloro-11-methoxy-6-phenyl-6,8,9,14-tetrahydrochromeno[4’,3":2,3]indolizino[8,7-b]indole
-15-carboxylate (1Kk):

yellow solid, 75%, m.p. 218-220°C; *H NMR (400 MHz, DMSO-ds) 6: 10.80 (s, 1H, NH), 8.05 (d,
J = 2.4 Hz, 1H, CH), 7.53 (d, J = 8.8 Hz, 1H, ArH), 7.36-7.31 (m, 3H, ArH), 7.23-7.21 (m, 2H,
ArH), 7.04-7.02 (m, 2H, ArH), 6.85-6.79 (m, 3H, ArH), 4.37-4.31 (m, 1H, CH), 3.96 (s, 3H,
OCHj3), 3.78 (s, 3H, OCH3), 3.58-3.52 (m, 1H, CH), 3.09-3.04 (m, 2H, CH); **C NMR (100 MHz,
DMSO-ds) 8: 165.9, 154.2, 149.2, 137.9, 131.8, 131.4, 130.6, 129.3, 129.2, 127.8, 126.5, 126.3,
125.9, 125.9, 125.2, 123.0, 119.2, 113.6, 113.6, 112.3, 109.4, 104.8, 100.0, 72.8, 55.7, 52.1, 42.7,
20.0; MS (m/z): HRMS (ESI) Calcd. for C3oH23CIN2OsNa ([M+Na]*): 533.1239. Found: 533.1243,;

IR (KBr) v: 3448, 3352, 2944, 1678, 1623, 1564, 1490, 1368, 1083, 806, 743 cm™.
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Methyl
2-chloro-6-(4-chlorophenyl)-11-methoxy-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino[8,
7-b]indole-15-carboxylate (11):

yellow solid, 76%, m.p. 231-232°C; *H NMR (400 MHz, DMSO-ds) 6: 10.80 (s, 1H, NH), 8.06 (d,
J=2.4Hz, 1H, CH), 7.53 (d, J = 9.2 Hz, 1H, ArH), 7.40 (d, J = 8.4 Hz, 2H, ArH), 7.22 (d, J = 8.4
Hz, 2H, ArH), 6.86-6.79 (m, 3H, ArH), 4.35-4.32 (m, 1H, CH), 3.96 (s, 3H, OCHj3), 3.78(s, 3H,
OCHj3), 3.59-3.55 (m, 1H, CH), 3.10-3.05 (m, 2H, CH); *C NMR (100 MHz, DMSO-ds) §: 165.8,
154.2, 149.0, 136.8, 134.1, 131.8, 131.5, 130.1, 129.7, 129.3, 129.3, 126.6, 126.3, 126.1, 125.9,
125.3, 122.9, 119.3, 113.7, 112.3, 109.5, 104.8, 99.9, 71.9, 55.7, 52.1, 42.7, 20.0; MS (m/z):
HRMS (ESI) Calcd. for CsoH22Cl2N204Na ([M+Na]*): 567.0849. Found: 567.0861; IR (KBr) v:

3385, 2897, 1678, 1621, 1568, 1489, 1325, 871, 813, 733 cm™.
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Methyl
6-(2-chlorophenyl)-11-methoxy-6,8,9,14-tetrahydrochromeno[4*,3':2,3]indolizino[8,7-b]indol
e-15-carboxylate (1m):

yellow solid, 72%, m.p. 224-226°C; *H NMR (400 MHz, DMSO-dg) &: 10.81 (s, 1H, NH),
7.97-7.94 (m, 1H, CH), 7.59-7.53 (m, 2H, ArH), 7.36-7.32 (m, 1H, ArH), 7.17-7.13 (m, 1H, ArH),
7.06-6.94 (m, 4H, ArH), 6.81-6.74 (m, 2H, ArH), 4.25-4.19 (m, 1H, CH), 3.97 (s, 3H, OCHa),
3.77 (s, 3H, OCHa), 3.44-3.39 (m, 1H, CH), 3.07-3.04 (m, 2H, CH); *C NMR (100 MHz,
DMSO-dg) &: 166.3, 154.2, 149.9, 134.3, 133.5, 131.7, 131.4, 130.7, 129.9, 128.7, 127.9, 127.2,
126.4, 126.0, 125.6, 122.4, 121.1, 117.6, 114.3, 113.6, 113.5, 109.1, 104.8, 99.9, 69.8, 55.7, 52.1,
42.6, 20.0; MS (m/z): HRMS (ESI) Calcd. for CgoH24CIN204 ([M+H]*): 511.1419. Found:

511.1417; IR (KBr) v: 3325, 2940, 1680, 1621, 1574, 1357, 1261, 1079, 811, 759, 630 cm™.
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Methyl
6-(4-bromophenyl)-2-chloro-11-methoxy-6,8,9,14-tetrahydrochromeno[4',3':2,3]indolizino|[8,
7-b]lindole-15-carboxylate (1n):

yellow solid, 89%, m.p. 237-239°C; *H NMR (400 MHz, DMSO-ds) 6: 10.80 (s, 1H, NH), 8.05 (d,
J = 2.4 Hz, 1H, CH), 7.53 (d, J = 9.2 Hz, 1H, ArH), 7.17-7.15 (m, 2H, ArH), 7.06-7.03 (m, 2H,
ArH), 6.86-6.79 (m, 3H, ArH), 4.36-4.30 (m, 1H, CH), 3.96 (s, 3H, OCH3), 3.78 (s, 3H, OCHa),
3.61-3.53 (m, 1H, CH), 3.10-3.05 (m, 2H, CH); 3C NMR (100 MHz, DMSO-ds) &: 165.7, 154.2,
149.7, 138.8, 134.8, 131.7, 131.6, 130.8, 129.8, 129.3, 128.0, 127.8, 126.3, 125.9, 123.6, 119.8,
113.6, 113.6, 113.6, 112.0, 109.2, 105.0, 99.9, 72.6, 61.2, 55.7, 42.7, 21.1, 20.0, 14.4; MS (m/z):
HRMS (ESI) Calcd. for CgoH23BrCIN20s ([M+H]*): 589.0524. Found: 589.0528; Found:

605.0717; IR (KBr) v: 3385, 2939, 1678, 1623, 1568, 1488, 1325, 1284, 870, 810, 619 cm™™.
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Methyl
2-bromo-11-methoxy-6-(2-nitrophenyl)-6,8,9,14-tetrahydrochromeno[4’,3":2,3]indolizino[8,7-
blindole-15-carboxylate (10):

yellow solid, 82%, m.p. 231-233°C;; 'H NMR (400 MHz, DMSO-ds) &: 10.85 (s, 1H, NH), 8.14 (d,
J=2.8Hz, 1H, CH), 7.99 (d, J = 7.6 Hz, 1H, ArH), 7.59-7.49 (m, 3H, ArH), 7.35 (s, 1H, ArH),
7.15 (d, J = 8.4 Hz, 1H, ArH), 7.06 (s, 1H, ArH), 6.82 (d, J = 7.6 Hz, 2H, ArH), 6.61 (d, J = 8.4
Hz, 1H, ArH), 4.44-4.40 (m, 1H, CH), 3.96 (s, 3H, OCHs), 3.79 (s, 3H, OCHs), 3.72-3.68 (m, 1H,
CH), 3.12-3.09 (m, 2H, CH); **C NMR (100 MHz, DMSO-de) 8: 165.7, 154.2, 149.1, 149.0, 133.6,
132.0, 131.8, 131.1, 130.7, 129.6, 129.5, 128.3, 128.2, 126.2, 125.9, 125.3, 123.4, 119.4, 114.6,
113.8, 113.7, 113.3, 109.7, 104.8, 100.0, 68.4, 55.7, 52.1, 42.8, 20.0; MS (m/z): HRMS (ESI)
Calcd. for C3oH23BrNzOs ([M+H]*): 600.0765. Found: 600.0749; IR (KBr) v: 3327, 2944, 1682,

1619, 1529, 1487, 1356, 1078, 790, 739, 624 cm™™.
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Methyl
2-bromo-6-(4-chlorophenyl)-11-methoxy-6,8,9,14-tetrahydrochromeno[4',3":2,3]indolizino|[8,
7-b]lindole-15-carboxylate (1p):

yellow solid, 87%, m.p. 227-228°C; 'H NMR (400 MHz, CDCls) 6: 10.87 (s, 1H, NH), 8.05 (s, 1H,
ArH), 7.37-7.35 (m, 1H, ArH), 7.28-7.26 (m, 2H, ArH), 7.15-7.09 (m, 3H, ArH), 6.91-6.90 (m, 2H,
ArH), 6.71-6.69 (m, 1H, ArH), 6.32 (s, 1H, CH), 4.03 (s, 3H, OCHz), 3.86 (s, 3H, OCH3),
3.73-3.63 (m, 2H, CH_), 3.12-3.05 (m, 2H, CHy); 3C NMR (100 MHz, CDCls) &: 166.8, 154.3,
149.1, 135.5, 135.2, 132.7, 131.2, 129.3, 129.1, 129.0, 128.4, 126.5, 125.8, 122.8, 119.2, 114.4,
113.7,113.2, 112.7, 108.0, 105.0, 99.6, 72.9, 55.7, 51.5, 42.8, 20.2; MS (m/z): HRMS (ESI) Calcd.
for C3oH23BrCIN20, ([M+H]*): 589.0524. Found: 589.0527; IR (KBr) v: 3321, 2939, 1682, 1619,

1487, 1346, 1077, 739 cm'L,
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Methyl 2-(4-chlorophenyl)-6,11-dihydro-5H-indolizino[8,7-b]indole-1-carboxylate (2a):

Light yellow solid, 79%, m.p. 176-178°C; 'H NMR (400 MHz, DMSO-d¢) &: 10.93 (s, 1H, NH),
7.64 (d, J = 8.0 Hz, 1H, ArH), 7.55 (d, J = 7.6 Hz, 1H, ArH), 7.42-7.37 (m, 4H, ArH), 7.16-7.12
(m, 2H, ArH), 7.08-7.04 (m, 1H, ArH), 4.24 (t, J = 7.2 Hz, 2H, CH), 3.68 (s, 3H, OCHs3), 3.12 (t, J
= 7.2 Hz, 2H, CH); *C NMR (100 MHz, DMSO-d) §: 166.3, 136.3, 134.6, 131.2, 131.0, 130.3,
128.0, 126.4, 125.9, 124.2, 123.6, 122.6, 119.9, 118.6, 112.8, 108.8, 106.9, 51.5, 45.5, 20.4,; MS
(m/z): HRMS (ESI) Calcd. for C2;H1sCIN2O; ([M+H]*): 377.1051. Found: 377.1063; IR (KBr) v

3374, 2932, 2839, 1688, 1611, 1529, 1456, 1364, 1127, 1033, 927, 822, 747 cm™™.
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Methyl
2-(4-(tert-butyl)phenyl)-8-methoxy-6,11-dihydro-5H-indolizino[8,7-b]indole-1-carboxylate
(2b):

Light yellow solid, 91%, m.p. 183-185°C; 'H NMR (400 MHz, DMSO-ds) &: 10.79 (s, 1H, NH),
7.53 (d, J = 8.8 Hz, 1H, ArH), 7.36 (d, J = 8.0 Hz, 2H, ArH), 7.29 (d, J = 8.0 Hz, 2H, ArH),
7.05-7.03 (m, 2H, ArH), 6.77 (d, J = 8.8 Hz, 1H, ArH), 4.22 (t, J = 7.2 Hz, 2H, CH), 3.79 (s, 3H,
OCHs), 3.67 (s, 3H, OCHs), 3.12 (t, J = 7.2 Hz, 2H, CH), 1.32 (s, 9H, C(CHs3)3); 13C NMR (100
MHz, DMSO-ds) 6: 166.6, 154.1, 148.8, 132.7, 131.4, 130.2, 128.9, 127.1, 126.2, 125.4, 124.7,
123.2, 113.6, 113.0, 108.3, 106.8, 99.9, 55.7, 51.5, 45.5, 34.6, 31.6, 20.5; MS (m/z): HRMS (ESI)
Calcd. for Co7H29N203 ([M+H]*): 429.2173. Found: 429.2185; IR (KBr) v: 3390, 3013, 2968,

1685, 1529, 1456, 1364, 1306, 1250, 1033, 927, 822, 747 cm™.
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Methyl 8-methoxy-2-(p-tolyl)-6,11-dihydro-5H-indolizino[8,7-b]indole-1-carboxylate (2c):

grew solid, 85%, m.p. 196-198°C; *H NMR (400 MHz, DMSO-ds) 8: 10.79 (s, 1H, NH), 7.53 (d, J
= 8.8 Hz, 1H, ArH), 7.24 (d, J = 8.0 Hz, 2H, ArH), 7.15 (d, J = 8.0 Hz, 2H, ArH), 7.04-7.02 (m,
2H, ArH), 6.79-6.76 (m, 1H, ArH),, 4.22 (t, J = 7.2 Hz, 2H, CH), 3.79 (s, 3H, OCHj3), 3.66 (s, 3H,
OCHjs), 3.12 (t, J = 7.2 Hz, 2H, CH), 2.33 (s, 3H, CH3); 3C NMR (100 MHz, DMSO-ds) 5: 166.6,
154.1, 135.5, 132.7, 131.4, 130.2, 129.1, 128.6, 127.0, 126.2, 125.4, 123.1, 113.6, 113.0, 108.3,
106.8, 99.9, 55.7, 51.4, 45.5, 21.1, 20.5; MS (m/z): HRMS (ESI) Calcd. for CasH23N203 ([M+H]*):
387.1703. Found: 387.1698; IR (KBr) v: 3386, 2932, 2839, 1688, 1611, 1529, 1456, 1364, 1306,

1250, 1176, 1033, 927, 822, 747 cm™.
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Ethyl
2-(4-(tert-butyl)phenyl)-8-methoxy-6,11-dihydro-5H-indolizino[8,7-b]indole-1-carboxylate
(2d):

yellow solid, 83%, m.p. 182-184°C;; 'H NMR (400 MHz, DMSO-ds) &: 10.81 (s, 1H, NH), 7.52 (d,
J = 8.8 Hz, 1H, ArH), 7.35 (d, J = 8.0 Hz, 2H, ArH), 7.28 (d, J = 8.0 Hz, 2H, ArH), 7.03 (s, 2H,
ArH), 6.77 (dd, J 1= 8.8 Hz, J,= 2.4 Hz, 1H, ArH), 4.22 (t, J = 7.2 Hz, 2H, CH), 4.14 (dd, J; = 14
Hz, J,= 7.6 Hz, 2H, OCHy), 3.79 (s, 3H, OCHa), 3.12 (t, J = 7.2 Hz, 2H, CH), 1.31 (s, 9H,
C(CH3)s), 1.01(t, J = 7.2 Hz, 3H, CHs); 3C NMR (100 MHz, DMSO-ds) &: 166.2, 154.1, 148.8,
132.8, 131.4, 130.1, 129.3, 127.1, 126.2, 125.6, 124.5, 122.9, 113.6, 112.9, 108.1, 107.3, 99.9,
60.1, 55.7, 45.5, 34.6, 31.6, 20.5, 14.0; MS (m/z): HRMS (ESI) Calcd. for CagHaiN2Os ([M+H]*):

443.2329. Found: 443.2431; IR (KBr) v: 3452, 3027, 2987, 2968, 1679, 1580, 1364, 1306, 1250,

1176, 1127, 1033, 927, 822, 747 cm™.
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Methyl 3-methyl-2-(p-tolyl)-6,11-dihydro-5H-indolizino[8,7-b]indole-1-carboxylate (2e):

yellow solid, 69%, m.p. 193-195°C; 'H NMR (400 MHz, DMSO-ds) &: 10.97 (s, 1H, NH), 7.61 (d,
J =8.0 Hz, 1H, ArH), 7.54 (d, J = 7.6 Hz, 1H, ArH), 7.18-7.10 (m, 5H, ArH), 7.07-7.03 (m, 2H,
ArH), 4.14 (t, J = 7.2 Hz, 2H, CH), 3.55 (s, 3H, OCHs), 3.15 (t, J = 7.2 Hz, 2H, CH), 2.35 (s, 1H,
CHa), 2.13 (s, 3H, CH3); *C NMR (100 MHz, CDCls) §: 166.7, 136.2, 135.3, 133.0, 130.6, 129.1,
128.7, 128.4, 126.9, 125.9, 122.4, 122.3, 119.8, 118.5, 112.6, 107.9, 107.5, 51.3, 42.5, 21.2, 20.2,
10.7; MS (m/z): HRMS (ESI) Calcd. for CaaHzsN202 ([M+H]*): 371.1754. Found: 371.1765; IR

(KBr) v: 3381, 3019, 2922, 1688, 1608, 1540, 1484, 1359, 1233, 1034, 929, 853, 816, 754 cm™.
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Methyl
8-methoxy-3-methyl-2-(p-tolyl)-6,11-dihydro-5H-indolizino[8,7-b]indole-1-carboxylate (2f):
yellow solid, 82%, m.p. 223-225°C; *H NMR (400 MHz, DMSO-ds) &: 10.84 (s, 1H, NH), 7.51 (d,
J =8.8Hz, 1H, ArH), 7.17 (d, J = 7.6 Hz, 1H, ArH), 7.11 (d, J = 8.0 Hz, 1H, ArH), 7.04 (s, 1H,
ArH), 6.77-6.75 (m, 5H, ArH), 4.14 (t, J = 7.2 Hz, 2H, CH), 3.79 (s, 3H, OCHs), 3.54 (s, 3H,
OCHg), 3.13 (t, J = 7.2 Hz, 2H, CH), 2.35 (5, 3H, CH3), 2.13 (s, 3H, CH3); 3C NMR (100 MHz,
CDCls) 6: 166.7, 154.1, 135.3, 133.0, 131.3, 130.6, 129.0, 128.9, 128.4, 127.4, 126.2, 122.3, 113.4,
112.8, 107.7, 107.3, 99.9, 55.7, 51.3, 42.6, 21.2, 20.2, 10.7; MS (m/z): HRMS (ESI) Calcd. for
CasH25N203 ([M+H]*): 401.1860. Found: 401.1871; IR (KBr) v: 3376, 3071, 3019, 2919, 2841,

1669, 1591, 1356, 1226, 1106, 946, 889, 837, 743 cm™™.
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Methyl

2-(4-bromophenyl)-8-methoxy-3-methyl-6,11-dihydro-5H-indolizino[8,7-b]indole-1-carboxyl
ate (29):

yellow solid, 77%, m.p. 208-210°C; *H NMR (400 MHz, DMSO-dg) &: 10.84 (s, 1H, NH),
7.56-7.51 (m, 3H, ArH), 7.19 (d, J = 8.4 Hz, 2H, ArH), 7.05-7.04 (m, 1H, ArH), 6.78-6.75 (m, 1H,
ArH), 4.15 (t, J = 7.2 Hz, 2H, CH>), 3.79 (s, 3H, OCHj3), 3.56 (s, 3H, OCH3), 3.14 (t, J = 7.2 Hz,
2H, CH), 2.14 (s, 3H, CHa); 13C NMR (100 MHz, DMSO-ds) &: 166.4, 154.1, 135.4, 132.9, 131.4,
130.7, 129.2, 129.2, 127.1, 126.1, 121.1, 119.7, 113.5, 113.0, 108.0, 107.0, 99.9, 55.7, 51.4, 42.6,
20.2, 10.6; MS (m/z): HRMS (ESI) Calcd. for Ca4H2BrN2O; ([M+H]*): 465.0808. Found:
465.0816; IR (KBr) v: 3382, 3068, 2982, 2930, 2899, 1732, 1578, 1538, 1459, 1408, 1376, 1230,

1171, 905, 882, 817, 747 cm™.
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