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3.34

PR
TH NMR (800 MHz, DMSO-d;) 6 870 (d,J= 102 Hz, 2H), 8.66 ~ 8.63 (m, 2H), 8.58 — 848 (m, 2H),
8.12(d,.J= 5.0 Hz, 2H), 8.08 (1, ./ = 7.7 Hz, 2H), 7.61 {t,./ = 7.5 Hz, 2H), 7.58 (d, ./ = 6.2 Hz, IH), 7.55
(dd,J=14.0, 7.5 Hz, 2H), 2.05 (s, 3H).
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Figure S2 1*C NMR spectrum of compound 1 in DMSO (201 MHz).
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Figure S1 'H NMR spectrum of compound 1 in DMSO (800 MHz).
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R e o
TH NMR (800 MHz, DMSO-ds) 866 (s, 2H), 8.62 (d, J =80 Hz, 2H), 8,50 (d, /= 3.9 Hz, 2H), 8.07

(td, J=7.7, 1.7 Hz, 2H), 8.04 (d, J = 8.0 Hz, 2H), 7.52 (dd, J= 7.1, 5.2 Hz, 2H), 741 (d, .= 7.8 Hz, 2H),
241 (5, 3H), 2.05 (s, 3H).
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Figure S3 'H NMR spectrum of compound 2 in DMSO (800 MHz).
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Figure S4 1*C NMR spectrum of compound 2 in DMSO (201 MHz).
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F600

'H NMR (800 MHz, DMSO-de) & 877 (s, 2H), 8.64 (d, ./ = 8.0 Hz, 2H), 8.55 (d, /= 4.1 Hz, 2H), 8.38 550
(d,J=83Hz 2H), 814 (d,.J = 8.4 Hz, 2H), 8.10 (1d, ./ = 7.7, 1.6 Hz, 2H), 7.56 (dd,./ = 7.1, 5.1 Hz, 2H).
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Figure S5 'H NMR spectrum of compound 3 in DMSO (800 MHz).
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Figure S6 1*C NMR spectrum of compound 3 in DMSO (201 MHz).
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"H NMR (800 MHz, DMSO-d) 8 8.69 (s, 2H), 8.63 (d, J = 8.0 Hz, 2H), 853 (d, J= 42 Hz, 2H), 8.17
(d, J=85Hz, 2H),8.07 (td, J= 77, 1.7 Hz, 2H), 767 (d, /= 8.5 Hz, 2H), 7.54 (ddd, /= 7.5, 48, 1.0
Hz, 2H), 2.05 (s, 3H).
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Figure S8 1*C NMR spectrum of compound 4 in DMSO (201 MHz).
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"H NMR (200 MHz, DMSO-dy)  8.70 (s, 2H), 8.63 (d, J = 8.0 Hz, 2H), 8.5 (d, /= 4.4 Hz, 2H), 8.09
(d, /=84 Hz, 2H), 8.08 (d, J = 1.4 Hz, 2H), 780 (d, J = 8.5 Hz, 2H), 7.55 (dd, J = 7.3, 49 Hz, 2H), 2.05
(5. 3H). ,
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Figure S9 'H NMR spectrum of compound 5 in DMSO (800 MHz).
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Figure S10 *C NMR spectrum of compound 5 in DMSO (201 MHz).
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1.7 Hz 2H), 794 (d, J = 8.4 Hz, 2H), 7.80(d, J = 8.4 Hz, 2H), 7.53 (ddd, J = 7.4, 4.7, 1.0 Hz, 2H), 2.50
(s, 3H).
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Figure S11 '"H NMR spectrum of compound 6 in DMSO (800 MHz).
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Figure S13 The ESI-MS spectrum of compound 1.

Relative Abundance

Relative Abundance

T T T T T T T T T T T T
520 540 560 580 600 620 640 660 680 700 720 740

110+ o . — — -
O 2 o o
100 ﬁz\‘_"‘f / = S
— \ Ty
904 = =t N ) == = /NN
O Codeeren O O
80 /7,;\ Srl =N
701 w7 W W
60
50
404
30] ke7.012
415,072 23.99% 883,113
20 19.65% 19.62%
116
16.032
104 2595 260933 391088 | 72.03% 449,045 '49‘}393“7537.035 574.022 637,883 803.136 835.146 245%
343% 2209 1.85% 0.93% - 171%  266% 0.51% 132%  0.77%
P T ML I - i i
r T T T T T T T T T T T T T :
200 250 300 350 400 450 500 55’,0 ) 600 650 700 750 800 850 900
mfz a
.
Figure S14 The ESI-MS spectrum of compound 2.
110 430.047
100.00%
100 — .
\
N
90+ . <§_N‘
= ={
80 L T kg .
i_[\ >—!\ /N ?g SbF, + Ma
70- .
O
60 4
50
40-
30-] 433,050
[22.41%
207 753.189
225,945 9.17%
10 262.933 324150 355107 420999053 473073 s08.061
3‘7"7% 151% 097%  1.95% 0.59% |2‘53% 073%  0.83% ”‘
o T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 2

m/z (Da)

Figure S15 The ESI-MS spectrum of compound 3.

S12

20 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 78



110 371,055
100.00%
100+
451.992
90 84.82%
80+ B72.054 e I
8 70.09% 70.99%]
S 701
°
S 604
2
< 504
2 76.051
£ 907 3.79%
& 307 7700 ks3.989
212% 430048 g o
207 215.016 s s ‘ 795.079
15, 255.004 35161 370,058 1213% 11.85%
10 B.21% 6.68% 5.20% 5.66% | §379.048 418.01 ':2'3?;3 496.035 530,006 593.866 737.212 73568;.,25 799.078
LHA L. 168% 2.26% 183%  0,98% 1.09% 0.69% 1%
o) . N TP | | it W | Pra b bl o .
T T T T T T T T T T T T T
200 250 300 350 400 450 500 550 600 650 700 750 800 850
m/z (Da)
Figure S16 The ESI-MS spectrum of compound 4.
1109 466.988
100.00%
100~
466,488
90+ 86.41
80+ H67.488
3 0.43%
S 704 =
=2 601 w0z [167587 (\ N’\
g 51.80% [54.12% — 7(F 4
i \ v
g 50 s 4 {IN Ao—n=c-cry
2 40+ Vo
© pos.os6 532,922 &)
2 304 P6.65%  26.63% \ 4
- 7034 543.928 om0
q 034 k469,487 15.72% 78.951
- 315.161 471;‘7?;3 11.92% 9. 719% w7070 847.963 {1 agag
10 230.248  274.274  6.68% EE 170,488 516.951 606.386 645.271 682.997 B14.578 7! i 1980.957
242%  2.64% 1.78% | |3 . 2.60% 3
e wem T Sl e w07 07w L omm 2 [
T T T T T T T T T T T T T T T T T
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z (Da)
.
Figure S17 The ESI-MS spectrum of compound 5.
1104 495,941
100.00%
100 .
90+ d 7
a
804 =\ =5\
: -0
5 704 - /
il N
B 60 493,942 ); \
2 52.95 Nf
< 50
2
= 40+ 416.004
= 30.32%
€ 415,00
204 15159 L1501 943
225,945 123 L1.12% 543,928
10 4.00% 262933 AL 33700 386.050 414,00 492995 464,084 510,978 550% 573955 639.814
i 1.48% 3-1|2% 1.45% 1.25%  0.95% . 1-91% 0.50% ‘ 0.81% Il 1.40% LE67%
ol . - . N P L. > e bl L
200 220 240 260 280 300 320 340 360 380 400 4,'20(D )440 460 480 500 520 540 560 580 600 620 640
mjz a

Figure S18 The ESI-MS spectrum of compound 6.
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Figure S25 UV—vis spectra of compound 1 in Dulbecco's modified Eagle's medium (DMEM) with

10% of fetal bovine serum (FBS) at 25 °C for a period of 72 h.
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Figure S26 UV—vis spectra of compound 2 in DMEM with 10% FBS at 25 °C for a period of 72 h.
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Figure S27 UV—vis spectra of compound 3 in DMEM with 10% FBS at 25 °C for a period of 72 h.
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Figure S28 UV—vis spectra of compound 4 in DMEM with 10% FBS at 25 °C for a period of 72 h.
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Figure S29 UV—vis spectra of compound 5 in DMEM with 10% FBS at 25 °C for a period of 72 h.
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Figure S30 UV—vis spectra of compound 6 in DMEM with 10% FBS at 25 °C for a period of 72 h.
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Figure S31 UV—vis spectra of compound 1 in bovine serum albumin (BSA) in Tris-HCI buffer at

25 °C for a period of 72 h.
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Figure S32 UV—vis spectra of compound 2 in bovine serum albumin (BSA) in Tris-HCI buffer at

25 °C for a period of 72 h.
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Figure S33 UV—vis spectra of compound 3 in bovine serum albumin (BSA) in Tris-HCI buffer at

25 °C for a period of 72 h.
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Figure S34 UV—vis spectra of compound 4 in bovine serum albumin (BSA) in Tris-HCI buffer at
25 °C for a period of 72 h.
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Figure S35 UV—vis spectra of compound 5 in bovine serum albumin (BSA) in Tris-HCI buffer at

25 °C for a period of 72 h.
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Figure S36 UV—vis spectra of compound 6 in bovine serum albumin (BSA) in Tris-HCI buffer at

25 °C for

a period of 72 h.
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Figure S37 UV—vis spectra of compound 1 in glutathione (GSH) in Tris-HCI buffer at 25 °C for a

period of 72 h.
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Figure S38 UV—vis spectra of compound 2 in glutathione (GSH) in Tris-HCI buffer at 25 °C for a

period of 72 h.
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Figure S39 UV—vis spectra of compound 3 in glutathione (GSH) in Tris-HCI buffer at 25 °C for a

period of 72 h.
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Figure S40 UV—vis spectra of compound 4 in glutathione (GSH) in Tris-HCI buffer at 25 °C for a

period of 72 h.
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Figure S41 UV—vis spectra of compound 5 in glutathione (GSH) in Tris-HCI buffer at 25 °C for a

period of 72 h.
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Figure S42 UV—vis spectra of compound 6 in glutathione (GSH) in Tris-HCI buffer at 25 °C for a

period of 72 h.
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Figure S43 The microscopic images of A549 cells treated with increased concentrations of compounds

2-6.
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Figure S44 The microscopic images of Eca-109 cells treated with increased concentrations of

compounds 2—6.
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Figure S45 The microscopic images of MCF-7 cells treated with increased concentrations of compounds

2-6.
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Figure S46 The plots of cell viability vs. the concentration of compounds 1—6 against Eca-109 cells.
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Figure S47 The plots of cell viability vs. the concentration of compounds 1-6 against MCF-7 cells.
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Figure S48 The plots of cell viability vs. the concentration of ligands L'-L¢ against A549 cells.
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Figure S49 The most favorable orientation of compound 1 with the minor groove of the B-DNA (PDB

ID: 1BNA).

Figure S50 The most favorable orientation of compound 2 with the minor groove of the B-DNA (PDB

ID: I1BNA).
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Figure S51 The most favorable orientation of compound 4 with the minor groove of the B-DNA (PDB

ID: IBNA).

~

|

Figure S52 The most favorable orientation of compound 5 with the minor groove of the B-DNA (PDB

ID: IBNA).
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Figure S53 The most favorable orientation of compound 6 with the minor groove of the B-DNA (PDB

ID: 1BNA).

Figure S54 The most favorable orientation of compound 1 intercalating with the DNA (4JD8).
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Figure S55 The most favorable orientation of compound 2 intercalating with the DNA (4JDS).

Figure S56 The most favorable orientation of compound 4 intercalating with the DNA (4JD8).
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Figure S57 The most favorable orientation of compound 5 intercalating with the DNA (4JDS).

Figure S58 The most favorable orientation of compound 6 intercalating with the DNA (4JDS).
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Figure S61 Molecular docking models of 4 in the active site of DNA—Topo I complex (PDB ID: 1T8I).
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Figure S63 Molecular docking models of 6 in the active site of DNA—Topo I complex (PDB ID: 1T8I).
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