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Fig. S1 A and B, Quantitates the effects of Sa-1 on DNA relaxation catalyzed by Topo I and Topo II

respectively. The fit data gave ICsy values of 12.5 uM and 8.2 uM for Topo I inhibition and Topo II

inhibition respectively.
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Fig. S2 Effects of 5d-2 on topoisomerase [-DNA cleavage complexes formation at various

concentrations.
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Figure S3. Quantitates the effects of Sd-2 on DNA relaxation catalyzed by Topo II at 2 mM and 4 mM

ATP respectively. The fit data gave ICsy values of 2.0 uM and 3.3 pM for reaction containing 2 mM
and 4 mM ATP respectively.
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Fig. S4 Identification of HsATPase. 2 pug each of molecular size markers and purified HsATPase

were run in a 10% SDS-polyacrylamide gel electrophoresis and stained with Coomassie brilliant blue.
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Fig. S5 The double reciprocal Lineweaver-Burk plot for ATP-hydrolysis activity of ATPase in the

absence of DNA.
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Figure S6-1. "H NMR spectra of compound 5a-1 (400 MHz, CDCl5)
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Figure S6-2. **C NMR spectra of compound 5a-1 (101 MHz, CDCls)
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Figure S7-2. **C NMR spectra of compound 5a-2 (101 MHz, CDCls)

S7



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Event#: 1 MS(E+) Ret. Time : 3.800 ->3.800 Scan# :571->571
360.207%

2400e6
2200e6
2000e8]
18006
16006
140066
12005
10006
8.000e5
£.000e54 376.1762

4.000e54 4081478
2000e5 ‘ | 082381

381.2118

o L
1000 2000 3000 4000 5000 6000 700.0 8000 S00.0 10000 1100.0 12000 1300.0 1400.0

Measured region for 360.2078 miz

360.2078
100,04
50.04
3612118
360.0 380.5 361.0 3615 362.0 25 363.0 3635 364.0 3645
C23H25 N3 O [M+H]+ : Predicted region for 360.2070 miz
360.2070
100.0+
50.04
%1.2102
| ‘ I
0 il . — . - . . .
360.0 3605 361.0 3815 3620 %25 363.0 3835 364.0 364.5
Rank _Score_Formula (M} len Meas. m/iz___Pred. miz__Df. {mDa) _Df. (ppm) Iso__ DBE
3 5916 C23 H25 M+HT+ 302078 3602070 08 2500 6147 1.

Figure S7-3. HRMS of compound 5a-2
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Figure S7-4. HPLC of compound 5a-2
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Figure S8-2. **C NMR spectra of compound 5a-3 (101 MHz, CDCls)
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Figure S8-4. HPLC of compound 5a-3
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Figure S9-1. *H NMR spectra of compound 5a-4 (400 MHz, CDCl5)
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Figure S9-2. **C NMR spectra of compound 5a-4 (101 MHz, CDCls)
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Figure S9-3. HRMS of compound 5a-4
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Figure S9-4. HPLC of compound 5a-4
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Figure S10-2. *C NMR spectra of compound 5a-5 (101 MHz, CDCls)
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Figure S10-3. HRMS of compound 5a-5
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Figure S10-4. HPLC of compound 5a-5
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Figure S11-2. *C NMR spectra of compound 5a-6 (101 MHz, CDCls)
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Figure S11-3. HRMS of compound 5a-6
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Figure S11-4. HPLC of compound 5a-6
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Figure S12-1. *H NMR spectra of compound 6a-1 (400 MHz, CDCls)
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Figure S12-4. HPLC of compound 6a-1
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Figure S13-3. HRMS of compound 6a-2

[M+H]+

374.2243

374.2227 1.6

lso__DBE

428 6917 130

<Chromatogram>
JAZSTINKN-BR-T-EYA-65%.lcd
mAU
2004 % PDA Multi 2
1 &
150
100—-
50-]
| & %8
(F*'W e Tt L
0 é 1‘0 1I5 2I0 2‘5 Eb 3‘5
min
1 PDA Multi 2/254nm 4nm
PeakTable
PDA Ch2 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.377 3890 818 0.043 (.396
2 2.505 13316 1578 0.148 0.763
3 2.624 8011 1276 0.089 0.617
4 2.933 6683 567 0.074 0.274
5 3.162 4490 397 0.050 0.192
6 4.562 3222 282 0.036 0.136
7 4.870 2757 239 0.031 0.116
8 5.570 5091 303 0.056 0.147
9 5.664 3317 273 0.037 0.132
10 19.933 35310 1310 0.391 0.634
11 20.882 8934401 199724 99.046 96.593
Tota 9020488 206769 100.000 100.000

Figure S13-4. HPLC of compound 6a-2
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Figure S14-1. *H NMR spectra of compound 6a-3 (400 MHz, CDCls)
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Figure S14-2. *C NMR spectra of compound 6a-3 (101 MHz, CDCls)
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€25 H27 N3 O [M+H]+ : Predicted region for 386.2227 m/z
386.2227
100.04
50.01
387.2258
I
I y
385.0 3855 387.0 3875 388.5 385.0 385.5 390.0 3905
Rank__Score Formula (M) lon Mess. m/z__Pred. miz _Df.(mDa) Df. Iso _DBE
2 52.18 C25H2/ N3O M=HI 386.2044  386.0227 17 440 5697 140
Figure S14-3. HRMS of compound 6a-3
<Chromatogram>
JAZST\NKN-BR-T-PD-65%.lcd
mAU
500 g PDA Multi 1
400
300
2001
100
o ‘ o7 3
. Lid T T
0 ‘5 1b 1‘5 2IO 2‘5 3‘0 3‘5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 4263 140125 12310 0.382 2371
2 4443 127567 6857 0.348 1.321
3 4.938 38628 4810 0.105 0.926
4 7.158 22082 2677 0.060 0.516
5 9.333 45262 4543 0.123 0.875
6 9.736 91208 5661 0.248 1.090
7 19.442 39150 1284 0.107 0.247
8 21.862 36204597 481065 98.627 92.654
Totall 36708620 519207 100.000 100.000

Figure S14-4. HPLC of compound 6a-3
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Figure S15-2. *C NMR spectra of compound 6a-4 (101 MHz, CDCls)
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Rank__Scorel Formula (M) fon Meas. miz__Pred. Df. IsoDBE
1 53.47 C25H28N4 O [M+H]+ 401.2349 401.2336 13 324 56.64 14.0
Figure S15-3. HRMS of compound 6a-4
<Chromatogram>
JAZST\NKN-BR-T-PQ-65%.lcd
mAU
E PDA Multi 1
500 i
250
0 = T %é T % 5 —
5‘ 1IO 1‘5 Zb 2‘5 3b 3|5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area %o Height %
1 2.599 30341 1586 0.096 0.265
2 12.527 8313 398 0.026 0.067
3 13415 6853 336 0.022 0.056
4 14.474 31483616 590061 99.210 98.751
5 19.896 25630 1126 0.081 0.188
6 20.817 28874 1043 0.091 0.175
7 24.839 150832 2975 0475 0.498
Total 31734459 597525 100.000 100.000

Figure S15-4. HPLC of compound 6a-4
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Figure S16-1. H NMR spectra of compound 6a-5 (400 MHz, CDCls)
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Figure S16-2. *C NMR spectra of compound 6a-5 (101 MHz, CDCls)
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Rank _Score Formula (M) lon Meas. m/z L . (mDa) DA, Iso DBE
1 4306 C24 HZ5N3 O [M+H]+ 3722086  372.2070 1.6 430 4791 14.0

Figure S16-3. HRMS of compound 6a-5

<Chromatogram>
JAZSTINKN-BR--T-N\NKN-Br-T-BL-60%.lcd
mAU ]
125 % PDA Multi 1
100+
75
50
25 - .
0 — . 7 =
0 1IO 2‘0 3‘0 4‘0 5‘0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 33.570 210262 3866 2223 2.927
2 37.382 9134583 126532 96.559 95.803
3 41.040 115225 1678 1.218 1.270
Total 9460071 132076 100.000 100.000

Figure S16-4. HPLC of compound 6a-5
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Figure S17-1. *H NMR spectra of compound 6a-6 (400 MHz, CDCls)
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Figure S17-2. *C NMR spectra of compound 6a-6 (101 MHz, CDCls)
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Event#: 1MS(E+) Ret Time: 1.427 -> 1.427 Scan# : 215 -> 215
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H I
Il H
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388.0 388.5 388.0 389.5 380.0 380.5 381.0 391.5 392.0 392.5
Rank _Score| Formula (M) lon L . mDa) Df. Iso  DBE
1 85.62 C24 H25 N3 02 M-H= 3882083 3882020 13 385 37.85 140
Figure S17-3. HRMS of compound 6a-6
<Chromatogram>
JAZST\NKN-BR-T-MFL-65%.lcd
mAU
] 8 PDA Multi 1
400 g
300
200-]
1004
] B 5
o g’ J b I
é 'IIO 1|5 Zb 2‘5 SIO 3‘5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.564 63952 3908 0.360 0.931
2 2.939 7552 540 0.042 0.129
3 3.147 4326 398 0.024 0.095
4 3.765 8555 1016 0.048 0.242
5 17.062 17677247 412763 99.403 98.363
6 19.813 21768 1008 0.122 0.240
Totall 17783400 419634 100.000 100.000

Figure S17-4. HPLC of compound 6a-6

S28



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

REOOERGE HT 8 ET:EH
gigigial cleded @l -~ oo

U J
BRI ¥ 0
s f5= 3 2 523 -
=1 QIR ¥ | = i

2ga BB 5 oz z 2
ZEE EER- ER d &
[N Voo i I

Figure S18-2. *C NMR spectra of compound 5b-1 (101 MHz, CDCl5)
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Figure S18-3. HRMS of compound 5b-1
<Chromatogram>
JAZST\NKFN-Br-1-EJA-65%.Icd
mAU
] PDA Multi 1
200 &
150+
100+
50|
o #- =
5 10 15 20 25 3 35 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl! 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2400 7612 937 0.086 0416
2 2.639 19328 1492 0.218 0.662
3 18.555 8579698 218065 96.695 96.843
4 20.759 266126 4608 2.999 2.046
5 21.685 168 73 0.002 0.032
Total 88720931 225174 100.000 100.000

Figure S18-4. HPLC of compound 5b-1
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Figure S19-1. *H NMR spectra of compound 5b-2 (400 MHz, CDCls)
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Figure S19-2. °C NMR spectfé-éf compound 5b-2 (101 MHz, CDCls)
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Event# 1MS(E+) Ret Time : 3.627 -> 3627 Scan# : 545 > 545
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Figure S19-3. HRMS of compound 5b-2

<Chromatogram>
JAZST\NKFN-Br-2-EJA-65%.lcd
mAU
500 5 PDA Multi 1
400
300
200
100
1 i E
0 ] T = T } T .
0 é 1I0 1‘5 2‘0 2‘5 3‘0 3‘5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.545 26179 1282 0.082 0.263
2 18.864 70660 2031 0.222 0.416
3 20.207 31024472 475688 97.454 97.499
4 23.808 713644 8890 2.242 1.822
Total 31834955 487891 100.000 100.000

Figure S19-4. HPLC of compound 5b-2
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Figure S20-1. *H NMR spectra of compound 5¢-1 (400 MHz, CDCls)
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Figure S20-3. HRMS of compound 5c¢-1
<Chromatogram>
JNZST\NKCN-Br-1-EJA-70% lcd
mAU
1 § PDA Multi 1
300 2
20(%’
100—-
] g E 32
0 L - T L
0 é 1b 1‘5 2IO 2I5 SIO '
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.532 28647 1529 0.207 0.481
2 2.869 5746 550 0.042 0.173
3 3.091 9089 B8 0.066 0.279
4 3419 8662 464 0.063 0.146
5 5.110 7534 382 0.054 0.120
6 8.146 11580 452 0.084 0.142
7 13.475 14805 709 0.107 0.223
8 14.023 23948 1342 0.173 0.422
9 19.548 13723497 311861 99.205 98.014
Total 13833507 318179 100.000 100.000

Figure S20-4. HPLC of compound 5c-1

S34



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

1. =

1 |2 152
w

8 2 5 2 & ]
3 2 : F <
I I [ I

T T T T T T T T T T T T T T T T T T T T T T T
2! 3 o 120 ' - 5 l kil ) C l 2 S 4 i) 2 =]

Figure S21-2. *C NMR spectra of compound 5¢-2 (101 MHz, CDCls)
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Figure S21-3. HRMS of compound 5c¢-2
<Chromatogram>
JNZST\NKCN-Br-2-EJA-70%.lcd
mAU
] E PDA Multi 1
100 8
75
50
25
% 2 &
0 ﬁm %Q— Ei T
0o 5 0 15 ‘200 25 a0 a5 4o
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.511 28566 1456 0.578 1.259
2 2.880 4198 423 0.085 0.366
3 13.664 200 34 0.004 0.029
4 14.082 27694 1435 0.560 1.242
5 24.276 4872490 111550 OK.523 96.510
6 35.264 3957 313 0.080 0.271
7 35.373 8417 373 0.170 0.322
Total 4945521 115584 100.000 100.000

Figure S21-4. HPLC of compound 5c-2
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Figure S22-2. *C NMR spectra of compound 5d-1 (101 MHz, CDCl5)
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Figure S22-3. HRMS of compound 5d-1
<Chromatogram>
JAZST\NKON-Br-2-EJA-65%.lcd
mAU
1 é PDA Multi 1
1000 =
750
500
250
[F: T *W 3 7‘_‘% T T ;EL&“
0 é 1IO 1‘5 2‘0 2‘5 3‘0 I
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.585 25146 1452 0.030 0.131
2 3.159 16708 767 0.020 0.069
3 3.573 13418 742 0.016 0.067
4 3.701 9677 818 0.011 0.074
5 4.390 100776 3838 0.118 0.345
6 14.933 210523 7074 0.247 0.636
7 17.261 84410195 1088383 99.100 97.876
8 20917 100282 2637 0.118 0.237
9 21.704 289715 6288 0.340 0.565
Total 85176440 1111999 100.000 100.000

Figure S22-4. HPLC of compound 5d-1
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Figure $S23-2. *C NMR spectra of compound 5d-2 (101 MHz, CDCl5)
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Figure S23-3. HRMS of compound 5d-2
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<Chromatogram>
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300
200;
100;
N
0 I5 I 1‘0 ‘ 1|5 I 2‘0 2|5 I 3IO I
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 15.061 11979096 327071 96.016 96.260
2 17.098 497104 12708 3.984 3.740
Total 12476200 339780 100.000 100.000

Figure S23-4. HPLC of compound 5d-2
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Figure S24-1. *H NMR spectra of compound 5e-1 (400 MHz, CDCls)

g Bz 8 q ] B 5
& == E ] # d B
[N | | i

Figure $24-2. 3C NMR spectra of compound 5e-1 (101 MHz, CDCl5)
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Figure S24-3. HRMS of compound 5e-1
<Chromatogram>
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0 ALV 7
— Y0 Y
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min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm4nm
Peak# Ret. Time Area Height Area % Height %
| 2.224 65446 4881 1.780 4,198
2 2.349 53642 11509 1.459 9.897
3 17.690 3557666 99897 96.761 85.906
Total] 3676754 116287 100.000 100.000

Figure S24-4. HPLC of compound 5e-1
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Figure $25-2. *C NMR spectra of compound 5e-2 (101 MHz, CDCls)

S43



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Event# 1MS(E+) Ret Time:3.573 -> 3.573 Scan# : 537 -> 537

377.1622
1.20006]
1.10086]
1.00086]
9.000e5]
8.000e5]
7.00085]
6.00085]
5.000e5]
£.000e5] 378.1587
3.00085]
200085
1.000e5] 429.|2547
UJoho subo 30bb  4oh0  Soho  60b0  70b0  80bo  S0no 1b000 11000 12000 13800 14000
Measured region for 377.1622 m/z
377.1622
100.07
50.04
3781587
377.0 3775 378.0 3785 378.0 3795 380.0 380.5 3870 3815
C21 H20 N4 03 [M+H)+ : Predicted region for 377.1608 m/z
377.1608
100.07
5004
| 378.1638
| |1|
\
J ‘l J‘ \ 2
377.0 377.5 378.0 378.5 378.0 378.5 380.0 380.5 381.0 381.5
Rank _Score Formula (M) lon Meas.m/z__ Pred.m/z Df.(mDs) Df. Iso_ DBE
1 65.77 C21 H20 N4 O3 M+HT+ 377.1622  377.1608 1.4 371 70.55 140
Figure S25-3. HRMS of compound 5e-2
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 2.214 60726 4243 1816 4.253
2 2.335 36717 7990 1.098 5.009
3 17.834 24373 1053 0.729 1.055
4 19.013 3221474 26470 96.356 26.682
Total 33432091 99755 100.000 100.000

Figure S25-4. HPLC of compound 5e-2
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Figure S26-1. *H NMR spectra of compound 7 (400 MHz, CDCls)
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Figure S26-2. *C NMR spectra of compound 7 (101 MHz, CDCl5)
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Figure S26-3. HRMS of compound 7

<Chromatogram>
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1000 g PDA Multi 1
. =2}
7504
500
250
: o (=3
] 5 :
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1 PDA Multi 1/254nm 4nm

PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 5.213 172298 11346 1.386 1.097
2 9.708 12112179 1016614 97.456 98.292
3 18.960 143845 6321 1.157 0.611
Total 12428322 1034281 100.000 100.000

Figure S26-4. HPLC of compound 7
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