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Figure S1. Representative 1Cso measurements of SARS-CoV-2 Macl for ADPr and initial hit
compounds. Measurements were carried out in half-logarithmic dilution starting from 100 to
0.003 uM for each curve. Negative control (containing no compound) was set one logarithmic
unit below the lowest concentration. positive control (containing 200 uM ADPr) was set one
logarithmic unit above the highest concentration of the compound. Data is reported as mean +
SD of four replicates.
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Figure S2. Thermal shift assay of SARS-CoV-2 Macl for ADPr and initial hit compounds and
the most potent compound 27. (A) buffer control (green). ADPr (pink) (B) DMSO control
(green). 1 (Red). 2 (Yellow). 3 (blue) (C) DMSO control (green). 30 uM 27 (brown), 60 uM
27 (purple). Each curve was measured three times, and a representative second derivative curve

is shown.
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Figure S3. Compound 27 does not affect the viability of mouse or human cell lines. (A-B)
L929 (A), DBT (B) and Calu-3 (C) cells were treated with compound 27 at the indicated
concentrations for 24 hours and then viability was measured by an MTT assay and normalized
to the viability level of DMSO treated cells. The results in A and B are representative of 3
independent experiments, while the results in C are the combined results of 3 independent
experiments. n=3.
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Figure S4. Comparison of macrodomain crystal structures. (A) Superimposed SARS-CoV-2
Mac1l in complex with 27 (PDB: 8TV7, orange) and MacroD2 (PDB: 6Y4Y, blue). (B) SARS-
CoV-2 Macl in complex with 27 and SARS-CoV Macl (PDB: 2ACF, cyan). Binding site

residues and 27 is shown in sticks (orange).
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Table S1. Assay validation statistics.

Statistical parameters FRET assay
S/B 1.33+£0.03
S/IN 22.04 £2.48
z 0.81 +0.02
Well-to-well CV (max/min. %) 0.95+0.22/0.82£0.19
Plate-to-plate CV (%)* 0.33
Day-to-day CV (%)* 2.55

*Calculated from Z' values.
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Table S2. Hit validation and counter screening results with TNKS ARC4 assay.

Inhibition %
primary ICsp
TNKS2
- E eca Blamﬂ%ﬁ screening (pICsq + SEM),
410 nm | 430 nm n=3
0
HO
. D}:b 14 M
1 @ﬂ) s NI 1.0 60.5 733 (-4.85 £ 0.02)
o 9
0 f{ﬂ
g '?_f{ OH 48 IJM
2 @ i_m NI 0.5 233 | @06 | 5000
o 9
o]
HO
0 110 pM
5
3 H;EH > NI 1.0 29.2 31.8 (-3.96 + 0.02)
2
%—oH
| ) o . 89 M
4 D@dn NI 0.3 37.6 39.5 (-4.05 £ 0.01)
E OH
0. OH
g 2. NH é 5
. 45 pM
. @g 9 NI 0.1 32.3 30.5 (-4.34 + 0.03)
9]
a
i a7 pM
6 on NI 1.0 3001489 (4244003
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0
HN— S-NH
; i i NI 0.1 64.5 59.7 NI
o
N-M
& L JsH 57 uM
1
8 N NI 0.3 75.5 77.5 (-4.26 + 0.07)
=
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Table S3. Data collection and refinement statistics for co-crystal structures.

Inhibitor (PDB id.) 1(8TV6) 27 (8TV7)
Data collection
Beamline ID30A-1 ESRF ID30A-1 ESRF
Wavelength (A) 0.9655 0.9655
Space group Pl P21212;
Unit cell dimensions

a, b, c(A) 30.20, 37.80, 64.10 38.0,55.0,71.9

a, B,y (°) 95.60, 98.10, 90.40 90.0, 90.0, 90.0
Resolution range (A) 37.58-1.74 (1.80- 43.72-1.50 (1.53-1.50)
Total no. of reflections 28635 (27298) 132023 (10008)
No. of unique reflections 27365 (1499) 25009 (1245)
Completeness (%) 95.4 (94.6) 99.9 (99.9)
I/o(1) 7.3(2.1) 9.8 (1.7)
CC1/2 (%) 99.0 (76.0) 99.7 (64.1)
Rmeas 10.5 (46.7) 11.5(92.5)
Model building and refinement
R-factor 17.4 17.0
R-free 22.4 19.0
No. of atoms

Protein 2580 1363

Ligands* 46 39

Water 220 146
RMSD

Bonds (A) 0.0075 0.0124

Angles (°) 0.1441 0.1590
Average B factors (A?) 23.03 17.39

Protein 15.27 12.94

Ligands* 31.11 15.44

Water 22.73 23.80
Ramachandran plot

Favoured (%) 100 94

Allowed (%) 0.0 6.0

Outliers (%) 0.0 0.0

Vvalues within parentheses refers to the highest resolution shell. *Inhibitor, PEG and glycerol molecules.
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Figure S4. 'H NMR spectrum of compound 9a in CDCls (-0.5-15 ppm).
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Figure S5. *H NMR spectrum of compound 9b in CDCl;3 (-0.5-15 ppm).
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Figure S6. *H NMR spectrum of compound 9¢ in CDCl3 (-0.5-15 ppm).
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Figure S7. *H NMR spectrum of compound 9d in CDCl3 (-0.5-15 ppm).
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Figure S8. *H NMR spectrum of compound 9e in ds-DMSO (-0.5-15 ppm).
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Figure S9. *H NMR spectrum of compound 1r in CDCls (-0.5-15 ppm).
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Figure S10. *H NMR spectrum of compound 1r in ds-DMSO (-0.5-15 ppm).
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Figure S11. 3C NMR spectrum of compound 1r in CDCl3 (0-220 ppm)
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Figure S12. *H NMR spectrum of compound 3r in ds-DMSO (-0.5-15 ppm).
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Figure S13. 3C NMR spectrum of compound 3r in CDCl3 (0-220 ppm).
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Figure S14. *H NMR spectrum of compound 10 in de-DMSO (-0.5-15 ppm).
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Figure S15. 3C NMR spectrum of compound 10 in CDCl3 (0-220 ppm).
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Figure S16. *H NMR spectrum of compound 11 in CDCl3 (-0.5-15 ppm).
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Figure S17. 3C NMR spectrum of compound 11 in CDClz (0-220 ppm).
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Figure S18. *H NMR spectrum of compound 15r in ds-DMSO (-0.5-15 ppm).
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Figure S19. 3C NMR spectrum of compound 15r in ds-DMSO (0220 ppm).
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Figure S20. *H NMR spectrum of compound 21 in de-DMSO (-0.5-15 ppm).
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Figure S21. 3C NMR spectrum of compound 21 in CDCls (0-220 ppm).
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Figure S22. *H NMR spectrum of compound 22 in de-DMSO (-0.5-15 ppm).
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Figure S23. 3C NMR spectrum of compound 22 in CDCls (0-220 ppm).
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Figure S24. *H NMR spectrum of compound 23 in de-DMSO (-0.5-15 ppm).
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Figure S25. 3C NMR spectrum of compound 23 in CDCls (0-220 ppm).

CHLOROFORM

=3
~

77.31
76.68

&
3
8 DCM]
& 3a
g
5o
52
&
® ®
2o g 8 =
g8 g T8 8
g5, 2 8 g
P I o
% 3
1 £
o0 200 100 180 170 160 | 150 | 140 | 130 | 120 110 | 100 | 90 80 70 60 | 50 | 40 | 30 | Chemical Shift (ppm)
No. (ppm) (Hz) Height No. (ppm) (Hz) Height No. (ppm) | (Hz) Height
1 2571 2587.1 0.2566 8 39.78 4002.2 0.2846 15 13083 | 131633 0.1580
2 2617 2633.3 0.2826 9 40.94 4119.6 0.2728 16 136.19 13702.5 0.1734
3 27.03 27191 0.2730 10 51.50 5181.8 0.2241 17 145.68 14657.7 0.1380
4 27.75 27925 0.2829 1 51.91 52229 0.2361 18 167.10 16812.2 0.1233
bl 2813 28306 0.2914 12 112.60 113286 0.1042 19 17018 | 171225 0.1684
6 28.58 28754 0.2500 13 12428 12503.8 0.3119 20 173.49 i 174556 0.1581
7 32.24 32436 0.2669 14 125.82 12659.3 0.2782

519



Figure S26. *H NMR spectrum of compound 24 in de-DMSO (-0.5-15 ppm).
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Figure S27. 3C NMR spectrum of compound 24 in de-DMSO (0-220 ppm).
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Figure S28. *H NMR spectrum of compound 25 in CDCl3 (-0.5-15 ppm).
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Figure S29. 3C NMR spectrum of compound 25 in CDCls (0-220 ppm).
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Figure S30. *H NMR spectrum of compound 26 in ds-DMSO (-0.5-15 ppm).
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Figure S31. 3C NMR spectrum of compound 26 in CDCl3 (0-220 ppm).
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Figure S32. *H NMR spectrum of compound 27 in ds-DMSO (-0.5-15 ppm).
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Figure S33. 13C NMR spectrum of compound 27 in CDCls (0-220 ppm)

=22
=88
mre
/ ERE
5
@] o ¥ 83
57 el Loz
52
= ,'| 28 wwod
=] o v
= s }
= oe
P~ L3
S a
= <
]

180.27
147.25
111.57

Auns@

T T T T T AR RAA AL LA A LA AR
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 Chemical Shift (ppm)

No. | (ppm) (Hz) Height No. | (ppm) (Hz) Height No. | (ppm) (Hz) Height
1 2506 | 25218 0.1889 B 2045 | 29627 01737 15 | 12076 | 130555 01619
2 2511 25262 0.1960 9 2986 | 30045 01955 16 | 13309 | 133907 01735
3 2500 | 25445 01928 10 | 3221 32407 02013 17 | 14725 | 148154 01322
4 2547 | 25621 01935 i 4431 M57.7 02237 18 | 167.02 | 168042 0.1531
5 2646 | 26619 01845 12 | 4622 46499 02121 19 | 17171 | 172766 01815
6 2678 | 26049 01975 13 | 5142 51737 02092 20 | 18027 | 181378 0.1310
7 2012 | 29297 01760 14 | 1157 | 112252 01244

523



Figure S34. *H NMR spectrum of compound 28 in CDCl3 (-0.5-15 ppm).
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Figure S35. 3C NMR spectrum of compound 28 in CDCls (0-220 ppm).

CHLOROFORM!

.
11
og
/ EEE
== : ~ ~
NH 0] b
4
P,
. 2
2
o) TR B
g= 2 -
-0 o X3
il sg
/ P
o o
ol F
o
.
=3
< o
Fe @&
28 g S8
Bz 2
T &

ADDJ_E

"0 200 190 | 180 170 | 160 | 150 @ 140 | 130 120 | 410 100 80 80 70 = 60 50 40 30 ' Chemical Snifl (opm)
No | (ppm) (H2) Height No | (ppm) (+2) Height No | (ppm) (H2) Height
1 2510 | 25255 01164 8 | 2048 | 29656 01158 15 | 11154 | 112222 0.0475
2 | 1z | 25207 01390 9 | 2090 | 30082 0117 16 | 12968 | 130474 00756
3 2530 2546.0 00983 10 3225 32451 0.1018 17 13311 13392.9 00744
4 | 2547 | 25624 01092 11| w69 | w959 01241 18 | 14731 | 148212 0.0535
5 | 2646 | 26619 01135 12 | 4679 | 47079 01156 19 | 16700 | 168027 0.0643
6 | 2680 | 206964 01015 13 | 5142 | 51737 01191 20 | 17189 | 172042 0.0674
7 | 2014 | 20319 01045 14 | 5186 | 52177 01148 21 | 17534 | 176419 0.0694

S24



Figure S36. HPLC chromatogram of 27 at 220nm detection wavelength.
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Figure S37. HPLC chromatogram of 27 at 260nm detection wavelength.
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