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Topo I-midated DNA relaxation assay. Topo I|-midated DNA relaxation assay was
performed to test whether BPPs act as a dual inhibitor of Topo | and Topo I1.%? The result was

presented at Figure S1. All of the synthesized compounds had no Topo | inhibitory activity at 50

puM.
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Figure S1. Topo I inhibitory activity of BPPs. (A), (B) and (C) lane D: pBR322 DNA,; lane T: pBR322 DNA

+ Topo I; lane C: pBR322 DNA + Topo | + Camptothecin (100 uM) other lanes: pBR322 DNA + Topo I +

BPPs (50 uM).
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EB displacement assay. The ability of 3t to interact with DNA was also confirmed by
fluorescence-based EB displacement assay (Figure S2). The DNA bound form of EB has a
stronger fluorescence emission than free EB, so the displacement of EB from DNA could be
monitored by a decrease in the fluorescence signal.’® As expected, the addition of the DNA
intercalator MAMSA was accompanied by a concomitant decrease in EB fluorescence (Figure
S2A). In contrast, the addition of increasing concentration of 3t did not alter the intensity of EB

fluorescence (Figure S2B), indicating that 3t was incapable of intercalating into DNA.
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Figure S2. (A) and (B) pBR322 DNA (20 nM) was incubated in the presence of EB (2.5 uM). Arrow indicates

the fluorescence intensity change upon increasing concentrations of mMAMSA (A) or 3t (B).
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UV-vis titration assay. UV-vis titration was employed to measure the binding affinity of
BPPs to CT-DNA. Generally, interaction between compounds and DNA would result in
hypochromic effect and red shifts in the absorption spectrum due to the strong stacking
interaction between the aromatic chromophore of the compounds and the base pair of DNA, and
the electron transfer effect in the process.* * As showed in Figure S3A, with the increasing
addition of CT-DNA to compound 3t resulted in a hypochromic effect, but without an obvious
red shifts, which was different from the classical intercalation interaction. The apparent binding
constant (K,) to CT-DNA was determined to be 2.8x10°> M™ (Figure S3B), means that BPPs
showed weak interaction with CT-DNA. This is consistent with the results obtained from the

unwinding assay.
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Figure S3. (A) Absorption spectra of compound 3t upon addition of CT-DNA. [Compound 3t] = 5 uM,
[DNA] = 0 — 50 uM. Arrow indicates the absorption change upon increasing amount of CT-DNA. (B) Graph

shows the plot of [DNA]/ (¢ 4 — & £) versus [DNA].
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'H NMR, **C NMR, HRMS, and HPL.C analysis of compounds.
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Tota 437373 47489 100.000 100.000
HPLC spectrum of 3k
Event#: 2 MS(E-) Ret. Time : 1.330 -> 1.330 Scan# : 268 -> 268
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.319 75854 4656 0.368 0.435
2 2.964 20510840 1065559 99.632 99.565
Total 20586693 1070215 100.000 100.000

HPLC spectrum of 3l
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.352 103081 9181 1.519 1.232
2 2711 6684290 736173 98.481 98.768
Total 6787372 745354 100.000 100.000
HPLC spectrum of 3m
Event#: 1 MS(E+) Ret. Time : 1.580 -> 1.580 Scan# :317 -> 317
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2212 17235 1812 0.507 0.465
2 2.428 3381663 387697 09,493 09.535
Total| 3398898 389509 100.000 100.000
HPLC spectrum of 3n
Event#: 1 MS(E+) Ret. Time : 1.510-> 1.510 Scan# : 303 -> 303
216.6158
414.2138
] 432.2258
2500¢6] 240.1270
207.6110
2.000e6]
1.500e6]
] 2406282 4152167 | | 43 2961
1.000e6 208.1104 258.6240 ’
479.2507
5.000e57 214.0899 ] s01.1271 J } 498.2359
] 701.4937
0 : sl ll.l J ”. vl - A llll 1l ‘L l 516.24714I ‘l — .
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

HRMS spectrum of 3n

S32




161
wmm.ﬁw
0561

BIZT~ —
e T

el

POEE— ~

TIEr
mﬂm.vv

PrCE
S61L
Lone
sl
T8IL
061'L1
0021
809'L
P19
819'
Te' L
069 L
669'¢]
679 L)
9591
29

!
i

soored
1ol

STTG—

£E6—

FO0'T
00y
20T

=oe

Fs6l

LR

E06'1

Fare

Ll

9.5 9.0 &5 &0

55 50 45 40 35 O

&0

0 &5

5

7.

10.5

i1

'H NMR (400 MHz, DMSO-ds) of 30

S pT—

S05" E6-—
0E'SE—

06k P8—

CLTTIT
mov.w:./
SBE'O11
STLLN—
Ovm.m:\
G96'1T1
mmo.wmﬁmﬂ

3@.@3.\

198 pEl
LiP6EL
EIGITe
om8'er1—
6561~

1B —
+

Q
R
4N _ i

1

160 155 150 145 140 135 130 125 120 115 110 105 100 35

35

45

50

55

0

3C NMR (100 MHz, DMSO-d;) of 30

S33



mAU

1 2 PDA Multi 1
<
: o™
40
30
20
104
7 o
] 33
ol
7 T T T T | T T T T | T T T T | T T T T | T T T T | T T ‘
0 5 10 15 20 25

1 PDA Multi 1/254nm 4nm

PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.429 408159 46214 97.805 99.191
2 3.009 3630 193 0.870 0414
3 3.383 5533 184 1.326 0.395
Total 417321 46591 100.000 100.000
HPLC spectrum of 30
Event#: 1 MS(E+) Ret. Time : 1.350 -> 1.350 Scan# : 271 -> 271
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.399 996891 108355 98.425 99.239
2 2971 15950 831 1.575 0.761
Total 1012841 109186 100.000 100.000
HPLC spectrum of 3p
Event#: 1 MS(E+) Ret. Time : 1.520 -> 1.520 Scan# : 305 -> 305
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 3.270 9255149 738770 99.234 98.948
2 4.326 71470 T855 0.766 1.052
Tota 9326619 746626 100.000 100.000
HPLC spectrum of 3q
Event#: 2 MS(E-) Ret. Time : 1.420 -> 1.420 Scan# : 286 -> 286
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PeakTable
PDA Chl 254nm 4nm
Peak#f Ret. Time Area Height Area % Height %
1 2.304 67001 5820 2.084 1.843
2 2.945 3147952 309961 97.916 98.157
Tota 3214953 315781 100.000 100.000
HPLC spectrum of 3r
Event#: 2 MS(E-) Ret. Time : 1.350 -> 1.350 Scan# : 272 -> 272
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.449 3890856 444573 99.647 99.786
2 3.013 9613 630 0.246 0.141
3 3416 4158 322 0.106 0.072
Tata 1904627 445525 1000100 1000000
HPLC spectrum of 3s
Event#: 1 MS(E+) Ret. Time : 1.390 -> 1.390 Scan# : 279 -> 279
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.450 12089458 1376805 97.099 97.391
2 4.300 361205 36882 2.901 2.609
Totall 12450663 1413687 100.000 100.000
HPLC spectrum of 3t
Event#: 2 MS(E-) Ret. Time : 1.450 -> 1.450 Scan# : 292 -> 292
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.453 15463068 1592643 99.308 99.280
2 2.985 107775 11550 0.692 0.720
Total 15570843 1604193 100.000 100.000
HPLC spectrum of 3u
Event#: 2 MS(E-) Ret. Time : 1.660 -> 1.660 Scan# : 334 -> 334
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PeakTahle
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1 1454 1734037 1E7580 o7.007 07.604
2 s 0145 T06 0.511 0368
3 3. 3902 302 0.218 0204
4 3. 8535 248 0.477 0404
5 4. 23072 1613 1.280 0.840
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Totall TEE447 182014 10:0. 000 100000
HPLC spectrum of 3v
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min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.449 3892143 444597 96.900 98.236
2 3.013 11222 586 0.279 0.152
3 3416 6412 401 0.160 0.089
4 3.870 13162 1085 0.328 0.240
5 4.248 12897 786 0321 0.174
6 4.677 18664 1156 0.465 0.255
7 5.210 50522 3193 1258 0.705
8 5.970 4559 234 0.113 0.052
9 6.600 1607 139 0.040 0.031
10 7.067 2102 88 0.052 0.019
11 9358 3364 217 0.084 0.048
Total 4016654 452581 100.000 100.000
HPLC spectrum of 3w
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HPLC spectrum of 4s
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3 4.358 20626 1550 1.133 0.801
4 4.654 10929 834 0.601 0.431
5 5.197 38972 2581 2.142 1.333
6 5.968 5234 387 0.288 0.200
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HPLC spectrum of 4t
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2342 34960 6950 1.045 1.136
2 3.048 8018747 602527 98.603 98.452
3 3.852 16423 1472 0.202 0.241
4 4310 12259 1055 0.151 0.172
Total 8132389 612004 100.000 100.000
'H NMR (400 MHz, DMSO-dg) of 4u
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2429 408159 46214 96.806 98.926
2 3.009 3630 193 0.861 0.413
3 3.383 5533 184 1.312 0.394
4 4.266 4304 125 1.021 0.267
Total 421625 46716 100.000 100.000
HPLC spectrum of 5m
Event#: 1 MS(E+) Ret. Time : 1.550 -> 1.550 Scan# : 311 -> 311
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Peak# Ret. Time Area Height Area % Height %
1 2.304 73831 5963 2.226 1.857
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3 3.843 12101 1093 0.365 0.340
4 4.215 8685 512 0.262 0.159
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6 5.182 32280 1661 0.973 0.517
7 5.956 4226 218 0.127 0.068
8 6.900 1836 62 0.055 0.019
9 9.336 5685 331 0.171 0.103
Tota 3317480 321054 100.000 100.000
HPLC spectrum of 5¢
Event#: 2 MS(E-) Ret. Time : 1.570 -> 1.570 Scan#: 316 -> 316
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PeakTable
PDA Chl 254nm 4nm
Peaki Ret. Time Area Height Area % Height %
1 2.498 20389 1521 0.248 0.155
2 2.982 11737626 973178 99.162 99.408
3 3.846 9695 1053 0.082 0.108
4 4.184 19081 733 0.161 0.075
5 4.644 12833 926 0.108 0.095
6 5.184 28148 1558 0.238 0.159
Total 11836772 978969 100.000 100.000
HPLC spectrum of 5t
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.426 41024 2562 0.429 0.338
2 3.270 9328333 740436 97.556 97.702
3 3.849 33990 2352 0.355 0.310
4 4.326 101766 9085 1.064 1.199
5 4.659 15929 1131 0.167 0.149
6 5.204 33863 1748 0.354 0.231
7 5.975 7119 539 0.074 0.071
Total 9562024 757853 100.000 100.000
HPLC spectrum of 6¢
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386.1821
1.000e7-
9.00067
8.000e6]
7.000e6
6.000e6-
5.000e67
4.000e67 387 1843
3.000e6
2.000e67 360.3236
1.000e6: 287.1487
0: T T l T J L L L H : T T T T T
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
HRMS spectrum of 6¢

S66



o iE BEsERRERR s
S NES |
p
|
|
|
S |
s s |
- / [
[ / ’1( f Il‘ !
| f | /
S S A s /

NS
i,
-

| A |

) l‘m ) k_JUJ U'U Jl L

T T T TT T

T T
o 45 40 35

'H NMR (400 MHz, DMSO-d¢) of 6d

-8 €3z muEz @ = BEESRY 3

$ #52 4 CIEEEEEEIE z a2 i =
TN T (VAN I I

—18

=
L/“n
&

=

N7
N/
\\
3

!

1

T T T T T T T T T T T T T T
160 150 M40 130 120 110 00 £ 80 iy &0 50 40 30 20

3¢ NMR (100 MHz, DMSO-d;) of 6d

S67



mAU

. ' PDA Multi 1
T <
- ]
40
30
20|
10
: H| 825
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
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2381 3094 168 0.702 0.353
2 3.054 426908 46944 96.880 98.508
3 3.667 2292 186 0.520 0.391
4 4.156 6389 226 1.450 0.473
5 4674 1973 131 0.448 0.275
Total 440657 47655 100.000 100.000
HPLC spectrum of 6d
Event#: 1 MS(E+) Ret. Time : 0.667 -> 0.667 Scan# : 101 -> 101
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2428 3588432 393141 98.049 098.765
2 3.023 4612 273 0.126 0.068
3 3.457 1937 175 0.053 0.044
4 3.844 9251 1141 0.253 0.287
5 4.231 6626 414 0.181 0.104
6 4.655 13461 903 0.368 0.227
7 5.198 28810 1521 0.787 0.382
8 5.986 3554 287 0.097 0.072
9 9.408 3151 204 0.086 0.051
Totall 3659834 398058 100.000 100.000
HPLC spectrum of 6m
Event#: 1 MS(E+) Ret. Time : 0.587 -> 0.587 Scan#: 89 -> 89
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PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 2.352 153924 11518 2.172 1.518
2 2.711 6838316 740524 96.490 97.592
3 3.899 15755 1416 0.222 0.187
4 4.192 4827 362 0.068 0.048
5 4.467 3319 295 0.047 0.039
6 4.778 40815 2411 0.576 0.318
7 5.672 9379 708 0.132 0.093
8 6.024 1571 152 0.022 0.020
9 6.410 17720 1332 0.250 0.176
10 7.740 1424 80 0.020 0.011
Total 7087052 758798 100.000 100.000
HPLC spectrum of 6n
Event#: 1 MS(E+) Ret. Time : 0.587 -> 0.587 Scan# : 89 -> 89
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PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
I 2399 998863 108398 97.109 98.411
2 2971 20982 925 2.040 0.840
3 3.733 2509 248 0.244 0.225
4 3.995 6249 577 0.608 0.524
Total 1028603 110149 100.000 100.000
HPLC spectrum of 6t
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