Supplementary Materials

Novel TDP1 Inhibitors: Disubstituted Thiazolidine-2,4-diones
Containing Monoterpene Moieties

Dmitry I. Ivankin !, Tatyana E. Kornienko 2, Marina A. Mikhailova 3, Nadezhda S. Dyrkheeva 2,
Alexandra L. Zakharenko 2, Chigozie Achara ¢, J6hannes Reynisson ¢, Victor M. Golyshev 2,
Olga A. Luzina ', Konstantin P. Volcho *, Nariman F. Salakhutdinov '* and Olga I. Lavrik 23

1 N.N. Vorozhtsov Novosibirsk Institute of Organic Chemistry, Siberian Branch of the Russian Academy of
Science, 9, Akademika Lavrentieva Ave., 630090 Novosibirsk, Russia

2 Institute of Chemical Biology and Fundamental Medicine, Siberian Branch of the Russian Academy of Science,
8, Akademika Lavrentieva Ave., 630090 Novosibirsk, Russia

3 Department of Natural Sciences, Novosibirsk State University, 630090 Novosibirsk, Russia

4 School of Pharmacy and Bioengineering, Keele University, Hornbeam Building, Newcastle-under-Lyme,
Staffordshire ST5 5BC, UK

* Correspondence: volcho@nioch.nsc.ru

Table of contents

H, ¥C NMR, and DFS spectra of compounds Figures 51-S54
Circular dichroism spectroscopy experiments Figure S55
UV-vis absorbtion spectra of compounds Figure S56-562

The binding affinities as predicted by the scoring functions used to the catalytic Table S1
TDP1 binding pocket and their measured ICso values.

The correlation plot of measured ICso values against their CS counterparts. Figure S63
The molecular descriptors and their corresponding Known Drug Indexes 2a and Table S2
2b (KDI2az2b).

Definition of lead-like, drug-like and Known Drug Space (KDS) in terms of Table S3
molecular descriptors. The values given are the maxima for each descriptor for

the volumes of chemical space used.



Chemistry

Compound 18e.
6. 4 o
Ioa
S 3 NH
N
- —— § S S
@ 1 12 11 1w s 8 7 6 5 4
- -
& B
Figure S1. The '"H NMR spectrum of 18e.
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Figure S2. The *C NMR spectrum of 18e.
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100

154.0

90

80

70

60

50

40

1530
30

20

121.0 155.0
1220

126.9 149.0

10

95,0 970 100.0

1820 1871 1930 210.0

225.0

2260
250

25?.0 2631

Lipunspepesn ot

160

180

T
200

80 100 120 140

m/z

Figure S3. The DFS spectrum of 18e.
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Figure S4. The '"H NMR spectrum of 21a.
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Figure S5. The *C NMR spectrum of 21a.
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Figure S6. The DFS spectrum of 21a.
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Figure S7. The 'H NMR spectrum of 19b.
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Figure S8. The *C NMR spectrum of 19b.
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Figure S9. The DFS spectrum of 19b.
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Compound 20b.
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Figure S10. The '"H NMR spectrum of 20b.



AA-360 #17 RT:1.21 AV:1 NL: 6.25E7
T: + c El Full ms [14.50-470.50]

180

160 140 120 100 60

Figure S11. The *C NMR spectrum of 20b.
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Figure S12. The DFS spectrum of 20b.
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Compound 21b.
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Figure S14. The *C NMR spectrum of 21b.
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Figure S15. The DFS spectrum of 21b.

Figure S16. The '"H NMR spectrum of 19c.
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Figure S17. The 3C NMR spectrum of 19c.
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Figure S18. The DFS spectrum of 19c.
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Compound 20c.
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Figure 520. The 3C NMR spectrum of 20c.
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Figure S21. The DFS spectrum of 20c.
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Figure §22. The '"H NMR spectrum of 21c.
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Figure S23. The *C NMR spectrum of 21c.
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Figure 524. The DFS spectrum of 21c.
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Compound 19d.
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Figure 525. The 'H NMR spectrum of 19d.
\/ I I
6 4
Br’ 5
N 32
A S W
8 s 10 44
“S, 12
15
1 13
I [ ‘ L
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 ppm

Figure S26. The *C NMR spectrum of 19d.
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Figure S27. The DFS spectrum of 19d.

I
300 350

Compound 20d.
® -
2 2%
fS Q
~ " -
6 4 o
Bl A 2 |
\ d N N— 16
8 s
1 107
o] 12
14
. /13 ‘
15
18 |‘
[ ‘\
|
| |
i
| i
P | l
| |
| |
.‘I |
A by v\_,l"_/' m, ...'(." e
13 12 11 10 3 8 7 6 5 4 3 2 1 pen

Figure S28. The '"H NMR spectrum of 20d.
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Figure S29. The *C NMR spectrum of 20d.
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Figure S30. The DFS spectrum of 20d.
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Compound 21d.

Figure S32. The *C NMR spectrum of 21d.
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Figure S33. The DFS spectrum of 21d.
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Figure S34. The '"H NMR spectrum of 19e.
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AA-406 #3 RT:0.12 AV:1 NL:7.92E5
T: + ¢ El Full ms [ 32.50-380.50]
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Figure S35. The 3C NMR spectrum of 19e.
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Figure S36. The DFS spectrum of 19e.
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Compound 20e.
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Figure S38. The *C NMR spectrum of 20e.
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Figure S39. The DFS spectrum of 20e.
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Figure S41. The *C NMR spectrum of 21e.
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Figure S42. The DFS spectrum of 21e.
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Compound 19f.
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Figure S44. The *C NMR spectrum of 19f.
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Figure 545. The DFS spectrum of 19f.

Compound 20f.

Figure $46. The "H NMR spectrum of 20f.
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Figure S47. The 3C NMR spectrum of 20f.
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Figure S48. The DFS spectrum of 20f.
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Compound 21f.
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Figure S51. The DFS spectrum of 21f.
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Figure S54. The DFS spectrum of 21g.
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Figure S55. Circular dichroism spectroscopy experiments.
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Figure S56. The UV-vis absorbtion spectrum of 18a.
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Absorbance spectrum Absorbance Spectrum
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Figure S57. The UV-vis absorbtion spectrum of 19a.
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Figure S58. The UV-vis absorbtion spectrum of 20a.
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Absorbance spectrum Absorbance Spectrum
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Figure S59. The UV-vis absorbtion spectrum of 18f.
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Figure S60. The UV-vis absorbtion spectrum of 19f.
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Figure S61. The UV-vis absorbtion spectrum of 20f.
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Figure S62. The UV-vis absorbtion spectrum of 21f.



Table S1. The binding affinities as predicted by the scoring functions used to the catalytic TDP1 binding
pocket and their measured ICso values.

Ligand ASP  ChemPLP CS GS ICso, pM
18a 28.5 48.6 29.7 43.4 >100
18b 23.2 46.9 244 41.0 1.1+0.2
18¢ 22.9 43.0 24.6 39.3 >100
18d 24.1 45.2 26.4 40.1 >100
18e 227 448 24.6 40.5 >100
18f 27.5 46.4 284 47.7 >100
18g 30.1 60.1 27.4 48.7 >100
19a 319 52.2 25.8 50.8 >100
19b 31.1 57.3 24.1 52.4 1.9+0.3
19c¢ 28.7 49.8 24.8 52.3 >100
19d 28.5 49.9 229 52.9 >100
19e 30.2 47.7 25.6 52.1 >100
19f 31.2 55.9 27.2 51.7 1.6+0.3
19g 33.6 54.6 27.4 52.5 24+11
20a 32.2 61.7 27.4 54.4 34+0.1
20b 31.1 64.0 26.2 57.9 >100
20c 31.0 60.3 25.0 57.0 >100
20d 32.5 63.3 24.8 57.1 0.65 +0.07
20e 30.6 64.9 25.7 56.2 29+0.1
20f 329 67.6 27.7 59.7 >100
20g 322 65.3 30.4 63.7 41+0.1
2l1a 33.0 56.9 26.8 51.9 >100
21b 29.1 58.6 26.9 52.2 25+04
21c 314 57.6 25.8 55.1 >100
21d 31.2 62.4 25.8 57.9 0.55+0.07
21e 31.2 60.5 27.1 59.1 23+0.1
21f 313 60.6 28.3 54.1 >100
21g 34.1 68.0 30.1 59.6 24+0.1
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Figure S63. The correlation plot of measured ICso values against their CS counterparts.

Table S2. The molecular descriptors and their corresponding Known Drug Indexes 2a and 2b (KDl2ab).

RB MW HD HA LogP PSA KDIza KDIzs ICs0, uM
18a 2 195.2 1 3.5 0.9 83.7 4.38 0.10 >100
18b 2 290.1 1 3 2.0 73.2 5.00 0.31 1.1+0.2
18c 2 211.3 1 3 1.4 73.2 4.48 0.13 >100
18d 2 290.1 1 3 2.0 73.2 5.00 0.31 >100
18e 2 225.3 1 3 1.7 73.2 4.61 0.17 >100
18f 2 284.1 1 3 2.0 76.4 4.98 0.30 >100
18g 3 251.3 1 3 25 77.0 4.98 0.29 >100
19a 4 285.3 0 3.5 3.3 63.4 4.96 0.28 >100
19b 4 380.3 0 3 4.6 54.4 4.80 0.23 1.9+0.3
19c 4 301.4 0 3 4.0 54.5 477 0.22 >100
19d 4 380.3 0 3 4.6 54.4 4.80 0.22 >100
19e 4 315.4 0 3 4.3 54.3 4.75 0.22 >100
19f 4 374.3 0 3 4.6 54.6 4.78 0.22 1.6+0.3
19g 5 341.5 0 3 5.1 60.0 4.65 0.18 24+11
20a 7 331.4 0 3.5 4.9 66.6 4.61 0.18 34+01
20b 7 426.4 0 3 6.0 59.4 4.14 0.08 >100
20c 7 347.5 0 3 54 59.3 4.38 0.13 >100
20d 7 426.4 0 3 6.0 59.3 4.14 0.08 0.65+0.07
20e 7 361.5 0 3 5.7 59.4 431 0.11 29+0.1
20f 7 420.4 0 3 6.0 59.3 4.14 0.08 >100
20g 8 387.6 0 3 6.5 60.6 3.97 0.05 41+0.1
21a 5 343.4 0 3.5 4.6 67.6 4.93 0.27 >100
21b 5 438.4 0 3 5.7 60.5 4.37 0.11 25+04
21c 5 359.5 0 3 5.1 60.4 4.68 0.18 >100
21d 7 426.4 0 3 6.0 59.3 4.14 0.08 0.55+0.07
2le 5 373.5 0 3 54 59.7 4.60 0.16 23+0.1
21f 5 432.4 0 3 6.0 60.7 4.33 0.10 >100
21g 6 399.6 0 3 6.3 59.7 4.28 0.08 24+0.1
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Table S3. Definition of lead-like, drug-like and Known Drug Space (KDS) in terms of molecular
descriptors. The values given are the maxima for each descriptor for the volumes of chemical space used.

Lead-like Drug-like Known

Space Space Drug Space
Molecular weight (g mol ) 300 500 800
Lipophilicity (Log P) 3 5 6.5
Hydrogen bond donors (HD) 3 5 7
Hydrogen bond acceptors (HA) 3 10 15
Polar surface area (A2) (PSA) 60 140 180
Rotatable bonds (RB) 3 10 17
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