Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2022

Supporting Information

Multicomponent synthesis of novel B-carboline-fused imidazolium derivatives via
Mannich reaction: cytotoxicity, molecular docking, and mechanistic studies as
angiogenesis inhibitors

Siyu Zhu,* Xiaofei Chen,* Wei Chen,? Qin Ma,» Meng Li,2 Wenxi Fan, Jie Zhang,*? Liang Guo*?

aSchool of Chemistry and Chemical Engineering, Key Laboratory for Green Processing of Chemical
Engineering of Xijiang Bingtuan, Shihezi University, Shihezi 832003, China

bXinjiang Huashidan Pharmaceutical Research Co., Ltd., Urumqi 830011, China

*E-mail: guoliang xj@163.com (L. Guo), zhangjie-xj@163.com (J. Zhang)

S1



7. NMR Spectrums of Target Compounds
11-methyl-2-phenyl-2, 1 I-dihydroimidazo[1'5': 1,2 ]pyrido[3,4-b]indol-2-ium chloride (3a)
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2-benzyl-11-methyl-2,11-dihydroimidazo[1',5'": 1,2 |pyrido[3,4-b]indol-2-ium chloride (3b)
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hloride (3¢)
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2-(2-bromobenzyl)-11-methyl-2, 1 1-dihydroimidazo[1',5'": 1,2 [pyrido[3,4-b]indol-2-ium
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2-(2-bromophenethyl)-11-methyl-2, 1 I-dihydroimidazo[1',5": 1,2 ]pyrido[3,4-b]indol-2-ium
chloride (3f)
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2-phenyl-11-(3-phenylpropyl)-2, 1 1-dihydroimidazo[1',5': 1,2 ]pyrido[3,4-bJindol-2-ium  chloride
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2-benzyl-11-(3-phenylpropyl)-2, 1 1-dihydroimidazo[ 1
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2-phenethyl-11-(3-phenylpropyl)-2, 1 1-dihydroimidazo[1',5": 1,2 ]pyrido[3,4-b]indol-2-ium
chloride (3i)
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5':1,2]pyrido[3,4-b]indol-2-ium
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2-(2-bromophenyl)-11-(3-phenylpropyl)-2, 1 1-dihydroimidazo[1

chloride (3j)
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5':1,2]pyrido[3,4-b]indol-2-
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2-(2-bromophenethyl)-11-(3-phenylpropyl)-2, 1 1-dihydroimidazo[1
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2-(2-(diethylamino)ethyl)-11-methyl-2, I I-dihydroimidazo[1',5': 1,2 ]pyrido[3,4-b]indol-2-ium
chloride (3m)
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2-(3-(diethylamino)propyl)-11-methyl-2, 1 1-dihydroimidazo[1',5": 1,2 ]pyrido[3,4-b]indol-2-ium
chloride (3m)
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2-(4-(diethylamino)butyl)- 1 1-methyl-2, 1 I-dihydroimidazo[1'5": 1,2 [pyrido[3,4-b]indol-2-ium
chloride (30)
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2-(2-(dimethylamino)ethyl)- 1 I1-isobutyl-2, 1 I-dihydroimidazo[1',5": 1,2 [pyrido[3,4-b]indol-2-ium

chloride (3p)
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11-benzyl-2-(2-(dimethylamino)ethyl)-2, 1 I-dihydroimidazo[1',5": 1,2 ]pyrido[3,4-b]indol-2-ium

chloride
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11-benzyl-2-(2-(diethylamino)ethyl)-2, 1 1-dihydroimidazo[1',5": 1,2 ]pyrido[3,4-b]indol-2-ium
chloride (3r)
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5":1,2]pyrido[3,4-

’
’

11-(3-chlorobenzyl)-2-(2-(dimethylamino)ethyl)-2, 1 1-dihydroimidazo[1

blindol-2-ium chloride (3s)

L7000

L6500

L6000

L5000
L4500
L4000
L3500
L 3000
L 2500
L 2000

L1500
L1000
L 500

L3800
L 3600

L3400

L3200

L3000

L2800

L 2600

L2400

L2200

L2000
L1800
L 1600
L 1400

L 1000
L 800
L 600
L 400
L 200

L -200

PT8T
0cee

098¢
2667 1
£00°s
TT0's
65091
£70°L

1oL
150°L
190°L

990°L
0L0°L
19T
987'L
s0€°L
60¢°L
vieL ]

81

675'L

pEe'L ]
8€€°L ]
preL ]
6v5°L ]
PSE'L ]

99¢°L

89€'L

¥8E°L

985°L
88€°L |
vov'L |
90v°L |
681°L
T6v'L
Los'L
01s°L
€152
8TS'L
1L~
UL~
vorL~"
080'8 ~
8608

mmmw\

65T'8

pTs'g
stss
Twe'g

€bs'8
ov0'6 ="

To9

Froz

uﬂeo._

q)/mé.m
e

01
2ot
=20°1
=001

Hhe._

F00°1

L8~

TESh—
orLy ~

£1 (ppm)

98111
oI

ol

SOELL

PO,

Liror

£1 |(ppm)

S20



2-(2-(diethylamino)ethyl)-11-(4-fluorobenzyl)-2, 1 I-dihydroimidazo[1'5": 1,2 [pyrido[3,4-b]indol-
2-ium chloride (3t)
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2-(2-(dimethylamino)ethyl)-11-(3-phenylpropyl)-2, 1 I-dihydroimidazo[1'5': 1,2 |pyrido[3,4-
blindol-2-ium chloride (3u)
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2-(4-(diethylamino)butyl)- 11-(3-phenylpropyl)-2, 1 I-dihydroimidazo[ ]

2-ium chloride (3v)
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