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1. Purification of 3CLP™,
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Figure S1. SDS-PAGE at each of the purification step.
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2. Dose-response curves

120
100

80
60

% Activity

40f
20

0
0.01 01 1 10
Inhibitor Concentration (uM)

Figure S2a. Dose-response curves. GC376: I1Cs = 0.11 £ 0.06.
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Figure S2b. Dose-response curves. Top: X77: 1Cso = 4.1 +1; ML188: IC50 = 1.4 £ 0.4.
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Figure S2c. 6a: I1Csp =11.1 £ 1.5; 13a: IC50=5.3£0.8.
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Figure S2d. 14a: 1Cs = 0.50 £ 0.1; 16a: 1Cso =0.40 £ 0.16.
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Figure S2e. 18a: IC50 =5.2 £ 1.2; 20a: IC50 = 7.0 £ 0.2.
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Figure S2f. 22a: 1Cso = 12.4 £ 5.2; 23a: ICs0 = 0.85 £ 0.42.
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Figure S2g. 13b: 1C5 = 15.0 £ 9.3; 13c: IC50 = 9.7 £ 3.8.
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Figure S2h. 13d: ICso > 30; 16b: 1Cs0 = 0.38 + 0.09.
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Figure S2i. 16¢: 1Cso = 0.92 + 0.24; 14b: 1Csp = 0.28 + 0.10;
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Figure S2j. 14c: 1Cso = 0.17 = 0.07; 14d: 1Cs0 = 0.24 + 0.15.
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Figure S2k. 14e: 1Csp = 0.52 + 0.16; 14f: I1Cso = 0.22 £ 0.08
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Figure S2I. 149: 1Cs0 = 0.32 £ 0.10; 14h: ICs0 = 6.0 £ 2.7.
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Figure S2m. 13e: 1Cs0 = 5.0 = 2.3; 16e: 1Cs0 = 0.84 £ 0.30.
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Figure S2m. 16f: 1Cs, = 0.98 + 0.35.

120 120
C7 C63
100 ¢ 100 s .
> 2 s0- Sy
80— = 80 o
s e ¢ s y
S 60- C 604
< <
o
= 40 S 40-
20 20
0 T T T T 0 T T T T
0.0 0.5 1.0 1.5 2.0 25 0.0 0.5 1.0 1.5 2.0 2.5
Inhibitor uM (logyq) Inhibitor uM (log4()

Figure S3a. Cathepsin L inhibition: 16a and 14a.
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Figure S3b. Cathepsin L inhibition: 14c.

3. Time dependent ICso’s and Mass Spectrometry

Covalent binding. To evaluate the covalent inhibition hypothesis, we measured the time
dependence of the inhibition of our most potent inhibitor, 16a. As can be seen in Figure 6, the level
of inhibition increases over time when the inhibitor is used close to its ICso concentration, while it
remains constant for the non-covalent inhibitor X77. This observation is consistent with the slow
formation of a covalent adduct. Furthermore, the presence of the 3CLP™-16a and 3CLP"°-14a adducts
were confirmed by LC-MS (Figures S4 and S5). When the protease was incubated with inhibitor
164, the population of unmodified protein decreases as a new population with mass of the protease-
inhibitor complex (3CLP™ + 16a) appears, persists while denaturation occurs.
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Figure S4. Time-dependent potency for X77 (black) and 16a (left, red) and 14a (right, red).
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Figure S5a. Deconvoluted mass spectra of 3CLP™ in the absence, a), and presence, b), of 16a. While the
mass of 3CLP™ (red) is present in both spectra, the mass corresponding to the covalent 3CLP™°-16a adduct
(blue) is only observed in the presence of 16a.
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Figure S5b. Deconvoluted mass spectrum for 3CLP™ in the presence of 14a. The expected mass for 3CLP™-
14a adduct is 35228.
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4. Isothermal Titration Calorimetry

Enzyme Fitting Scripts. All curve fitting was performed with MATLAB. Differential equations shown
below describing Michaelis-Menten Kinetics, competitive inhibition, and covalent inhibition were integrated
using MATLAB’s built in ODE solver odel5s.

Michaelis-Menten Kinetics

Vin i [Elsyri
[Elinj = [Elcen + w
cell
d[S] — _( cat Ln] t)
dt K + [S];
d[P] — (kcat[E]inj[S]t)
dt K,, + [S];
Rapid equilibrium inhibition
Vi i [Elsyri
[Elinj = [Elcen + w
cell

[1]
Km(app) = Km * <1 + E)
d[S] _ (kcat m][ t)

[S]¢

d[P] — (kcat E inj[S]t)

dt Km@app) +

Irreversible inhibition

Vin i [Elsyri
[Eliny = [Eleay + LA
cell
d[S] _ _( cat ln] )
dt m(app) + [S]t

d[P] _ (kcat[E]inj[S]t)
dt Km(app) + [S]¢

B [S]¢
[Elfree = [Elin; * (1 - m)

d[E]inj
dt

= —kon [7] [E]free

10
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Pre-equilibrium irreversible inhibition

Vin' E syringe
[Elinj = [Elcen + %
_ Ki[S1¢[Elin;
LES)e = oK+ KiIST, + Kol
o - S
d[S] _ (kinact[E]inj[S]t)
dt K, +[S];

d[P] _ (kinact[E]inj[S]t)
dt K, +[S];
dlElinj
T - _kinact[EI]

where kearand K, are the catalytic rate and the Michaelis constant respectively, and [E]s, [S]:, and [P]: are the
total concentrations of enzyme, substrate, and product at time = t. [E]cen and [E]syringe are the concentrations
of enzyme in the cell and syringe respectively. Viy and Veen are the volume of each injection and total volume
of the cell respectively. The instantaneous heat h(t) is calculated from the enthalpy of the reaction, dHeac,
and the total volume of the cell according to
d[P]

h(t) = AHcqs * Veey * dt
to account for injection artifacts, only the last half of each injection was used for fitting. Furthermore, a linear
baseline was fit to account for any baseline drift during the experiment. Enzyme kinetic parameters were
globally fit to both data sets by minimizing the target function

N

RSS = E[h(t) _AP(D)]?
n=0

where the RSS is the residual sum of squared differences and AP(t) is the change in experimental heat
from the baseline. Errors for fitted parameters were calculated using a bootstrapping approach, in which
each bootstrap sample was obtained by random resampling of the original data. For example, if the
original dataset contained N points, each bootstrap sample was constructed by randomly selecting N of
these data points, such that points may be selected more than once or not at all. 500 bootstrap samples
were constructed and fitted using the thermodynamic models described above. The errors in the
extracted parameters were taken as the standard deviations of the 500 sets of parameters obtained for all
bootstrap samples.*

11
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Table S1: Best fit kinetic parameters

Keat Km AH
RSS
3CLPr (sh (uM) (kcal/mol)
29+0.2 80+ 10 -1.91 + 0.06 0.70
Pre-equilibrium Irreversible Pre-equilibrium Reversible
Ki kon kinact Ki
RSS 4o RSS ) RSS
(nM) (LM~ s7) (s (1M)
16a | 1.0e5+1e4 0.40 | 3.9e2+0.5e2 1.1 3e-3+1e-3 16+£2 0.20
1l4a 870+80 4.09| 1.7e3+0.3 1.55| 6.1e-3+0.5e-3 45+03 0.19
14c 35+9 2.75 | 6.1e3+0.9e3 2.11| 1.7e-2+0.2e-2 23%0.3 200
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Figure S6. ITC enzyme activity assay in the presence of a) 16a, b) 14a, c) 14c, each successive injection is
shown in separate color, ITC simulations corresponding to the minimized kinetic parameters for a pre-
equilibrium inhibition are shown in red, irreversible inhibition are shown as blue, and pre-equilibrium
irreversible inhibition is shown in black.
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5. Crystallography

Table S2. Statistics for crystallography data and structure refinement.

3CLP™ - 16a 3CLP°-14a
Wavelength (A) 1.521 0.97918
Resolution range 38.38 - 2.6 (2.693 -2.6) 48.06 - 2.5 (2.59 - 2.5)
Space group cl21 Cl21
Unit cell 116.81 53.54 45.33 90 113.4553.318 45.4745
98.917 90 90 101.876 90

Total reflections 16512 (1645) 17032 (1708)
Unique reflections 8544 (862) 9105 (901)
Multiplicity 1.9 (1.9) 29 (3.1)
Completeness (%) 93.18 (48.82) 97.59 (98.79)
Mean I/sigma(l) 6.00 (0.45) 9.37 (1.14)
Wilson B-factor 71.23 54.62
R-merge 0.04975 (1.3) 0.03943 (0.2481)
R-meas 0.07036 (1.838) 0.05576 (0.3509)
R-pim 0.04975 (1.3) 0.03943 (0.2481)
CC1/2 0.996 (0.679) 0.997 (0.777)
cc* 0.999 (0.899) 0.999 (0.935)
Reflections used in refinement 8072 (435) 9104 (901)
Reflections used for R-free 417 (20) 434 (40)
R-work 0.2146 0.2242 (0.3611)
R-free 0.2677 0.2680 (0.3928)
Number of non-hydrogen atoms 2417 2407
macromolecules 2347 2347
ligands 30 32
solvent 40 28
Protein residues 304 304
RMS(bonds) 0.013 0.012
RMS(angles) 1.67 1.65
Ramachandran favored (%) 96.36 96.36
Ramachandran allowed (%) 3.31 3.64
Ramachandran outliers (%) 0.33 0
Rotamer outliers (%) 0 0.38
Clashscore 1.5 3.83
Average B-factor 65.04 63.73

macromolecules 65.15 63.38

ligands 79.53 107.2

solvent 47.9 43.37

13
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6. Additional figures

Figure S7. Docked molecule 13a to 3CLpro catalytic site.

7. Compound purity

Table S3. Purity of Biologically Tested Compounds

Entry Compound Retention time (min.)? Purity (%)°
1 X77 15.45 99.1
2 ML188 15.09 98.9
3 4a 14.52 95.6
4 4b 13.99 97.8
5 5a 15.77 96.7
6 6a 15.18 98.9
7 6b 14.72 99.6
8 7a 16.59 97.6
9 8a 15.53 99.8
10 8b 14.89 99.8
11 8c 15.10 97.5
12 9a 15.56 96.4
13 10a 15.34 95.2
14 1la 16.06 95.1
15 11b 15.77 97.1

N
~
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

15

11c
11d
11e
11f
11g
11h
11i
12a
13a
13b
13c
13d
13e
13f
139
13h
13i
13j
13k
13l
13m
13n
130
13p
13q
l4a
14b
14c
14d
14e
14f
14qg
14h
15a

17.45
17.03
15.54
16.17
16.04
16.93
14.50
16.37
15.25
14.69
15.1
14.53
16.80
16.30
15.56
17.41
14.61
14.84
14.01
15.46
12.96
15.88
15.67
14.52
14.07
15.76
15.39
15.93
15.45
15.84
11.6
15.58
15.42
15.03

95.1
98.37
95.7
95.7
96.4
99.5
98.3
94.0
94.2
97.2
96.0
97.5
99.5
95.1
95.7
91.8
99.5
97.6
97.5
99.0
92.3
96.1
95.8
98.0
95.9
91.0
99.4
97.4
99.2
94.5
87.8
92.7
95.3
94.7
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

16a
16b
16¢
16d
16e
16f
17a
18a
18b
19a
20a
21a
22a
23a
24a
25a

15.37
12.80
15.3
15.52
15.46
15.84
16.00
15.34
14.224
15.80
15.08
15.71
15.32
14.52
11.99
12.05

95.6
96.1
91.2
935
95.4
90.6
99.5
97.7
76.6
99.8
90.9
98.5
97.7
98.2
96.7
93.1

4 Conditions: (gradient of 95% water, 5% MeOH or MeCN, 1 mL/min). ® UV detection at 254 nm.
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1. Compound X77 *H NMR

8. 'H and *C NMR spectra
JEV-1-Frit-MeOD.1.fid
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2. Compound X77 **C NMR
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3. Compound ML188 *H NMR

JT-52.10.fid
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4. Compound ML188 **C NMR
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5. Compound 4a 'H NMR
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6. Compound 4a *C NMR
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7. Compound 4b *H NMR
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8. Compound 4b *C NMR
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9. Compound 5a *H NMR
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10. Compound 5a **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

11. Compound 6a *H NMR
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12. Compound 6a **C NMR
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13. Compound 6b *H NMR
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14. Compound 6b *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

15. Compound 7a *H NMR
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16. Compound 7a **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

17. Compound 8a '*H NMR
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18. Compound 8a **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

19. Compound 8b *H NMR
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20. Compound 8b *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

21. Compound 8¢ *H NMR
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22. Compound 8c **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

23. Compound 9a *H NMR
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24. Compound 9a *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

25. Compound 10a *H NMR
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26. Compound 10a *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

27. Compound 11a *H NMR
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28. Compound 11a **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

29. Compound 11b *H NMR
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30. Compound 11b **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

31. Compound 11c *H NMR
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32. Compound 11c *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

33. Compound 11d *H NMR
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34. Compound 11d **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

35. Compound 11e *H NMR
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36. Compound 11e *C NMR
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37. Compound 11f *H NMR
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38. Compound 11f *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

39. Compound 11g *H NMR
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40. Compound 11g *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

41. Compound 11h *H NMR
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42. Compound 11h **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

43. Compound 11i *H NMR
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44, Compound 11i *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

45. Compound 12a *H NMR
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46. Compound 12a **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

47. Compound 13a *H NMR
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48. Compound 13a **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

49. Compound 13b *H NMR
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50. Compound 13b **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

51. Compound 13c *H NMR
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52. Compound 13¢ *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

53. Compound 13d *H NMR
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54. Compound 13d **C NMR
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55. Compound 13e ‘*H NMR
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56. Compound 13e *C NMR
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57. Compound 13f *H NMR

P11 7
PTT
9T'T
LT'T
LT°T A
8T'T 1
6T°T
6T°T
6T°T

== S'¢

UC
17T
T
€T'T
sz'1
97’1
87’1
87’1
87’1
67T
0e'T
bET
961
9'T
LETA
8€'T
65T 1
6T 1
65T 1
0T
0T 1
Zv'T
09'T 1
89°T
89'T 1
04T
14T
LT
€47
as
LT9
oo.mg
20°£+
0z'ZA
0z'L1
T
L
8T, 1
0S°Z

19727
S'LA
[4°wa
SL
€57,
WA
vo.nw

——

J/

- = 156 |
rald
Foval

FIT'T
00°T

= 401

- 80|

6°0

- =08'T

6°0
0’1

T}

¢6°0

= ¥C0°'C|

T0°T

—_— Twm.o i

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

95 90 85 80 75 7.0 65 6.0 5.5 5.0
f1 (ppm)

L0.0

73



Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors. Supporting Information

58. Compound 13f *C NMR
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59. Compound 13g *H NMR
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60. Compound 13g **C NMR
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61. Compound 13h *H NMR
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62. Compound 13h *°C NMR
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63. Compound 13i *H NMR
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64. Compound 13i **C NMR
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65. Compound 13j *H NMR
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66. Compound 13j *C NMR
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67. Compound 13k *H NMR
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68. Compound 13k **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

69. Compound 131 *H NMR
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70. Compound 131 **C NMR
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71. Compound 13m *H NMR
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72. Compound 13m *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

73. Compound 13n *H NMR
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74. Compound 13n *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

75. Compound 130 *H NMR

80°T "
60'T
0T'T A
1T
TT'TH
TT°T A
ST'TA
AR &\
8T'T

N

6T'T

0c't
[4an"
49"

[4an
[ X"
PE'T
SE'T
SET
9€'T
LET
LE'T
wm.ﬁg
mm.ﬁ;
or'T
09°'T 1
09°T 1
¢9'T 1
99°T 1
£9'T

89°'T
LT
| VAN

LT
€L°T
YT
YLT
¥8'T 1
S8'T

-

L

_

A

A

[soe|

8T
0T

LCEE |

£66°0
5660

/80

60|

Wmm.ﬁ |

Mozl

66°0

6°0
0T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

65 6.0 55 50 45
f1 (ppm)

7.0

7.5

8.0

8.5

9.0

9.5

91



Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

Supporting Information

76. Compound 130 **C NMR
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77. Compound 13p *H NMR
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78. Compound 13p **C NMR

JT-74.4.fid
™ O N ™M N O < N — ©
n < Mo NN < O N o) n o — N o<t O
N n - o ® S ™M o A o o @ = Q= Q QY
© N 0 10 Mmoo N I Y — a ™M M 00N M=
— — - — — o)) ~N o) < Mm M ANNN < <
Y CNN LD NS N
)
=
Q H
N N
=
o
F (0]

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 T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

94



Supporting Information

Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

)

79. Compound 13q **C NMR
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80. Compound 13q **C NMR
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81. Compound 14a ‘*H NMR
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82. Compound 14a **C NMR
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83. Compound 14b *H NMR
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84. Compound 14b **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

85. Compound 14c *H NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

87. Compound 14d *H NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

89. Compound 14e 1H NMR

9T'T
88'T 1
68°T 1
16°T 1
59°C1
mo.N;
597 1
/97T
mo.mg
89°C

mo.ﬁ
wm.mg
8€E
6€°€ 1
6€°€ A
Nw.m;
v6'S

96°S
11°9
b1°9
789
¥8'9
589
/89
€0,
S0°/+
012
112
4 WA
€1/
91,
LT
8T/
122
AV
e f
8z,
YAV
62,
mmi
o€,

€€
e/
bE/ ]
e/
8¢’
15°8
Z5'8

—

—

———e |

-

[ S T—

AL

/IS

M

[/

Iz

-

=

88

6’1

F66'1|

ro6'T |

60|

60
60

60

60
6T}

c0'T

61|
Hoce

149°¢

60

/60 |

Roo't

0.5

1.0

1.5

2.5

3.5

4.5 4.0

5.0
f1 (ppm)

6.5

7.0

7.5

8.5

9.5

105



Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors. Supporting Information

90. Compound 14e 13C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

91. Compound 14f 1H NMR
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O OO TONUVUOUOONLNAHNAEAM
a AAdoano¥NoOANN—HOS QoA QO NOA®
~ NHONILMAOGRONNWOM NN AN OF Yo -
O mmmmmm MmO AaNANANNANAN NI O 0NN NN & A = -
— o o o o o o o NN OO N mmmnmm
I ~I— N\ fm———— ~3— N/ o =
1)
\Q\S,P N
\/‘N
(o] N
|
|
|
|
L T T T T T T T T T T T T T T T T T T T T T T T LI
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

f1 (ppm)

108



Supporting Information

Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

93. Compound 14g *H NMR
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94. Compound 14g *C NMR

TAAMOOONTANODO — O
OoNNOT O oY —~oYINnN OO oI~ o D QN ®
NAN—TONDBLAN—-SONNO L M NN Q ™ © — Y
oMM MmN NNNNNN NN Y o L
[ = | Am———— 4 | | PPN
)
=
P i H
\/\N/\n/N
o) =
|
I
L 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 T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
110



Supporting Information

Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

95. Compound 14h 'H NMR
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96. Compound 14h **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

97. Compound 15a *H NMR
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98. Compound 15a **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

99. Compound 16a *H NMR
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100. Compound 16a *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

Compound 16b *H NMR
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102. Compound 16b *C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

Compound 16¢ *H NMR
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104. Compound 16¢ **C NMR
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Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

Compound 16d *H NMR
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106. Compound 16d *C NMR

JT-58.3.fid
mMm (o)) ooMnNnmLmMmIT AN
0 O ™M M0 AN OO M [eo] [e)] O LD NN N O T
N © o O ¥ O 0O 0L N R QAR MOY R
O O n MmMmaAaNNNANN ~— [ee] AN NN = WIS S
— - — oA A o ©o < S MMM MmN
Y4 S\ e L
S
Q@

o H
Y0
0

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 T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20
f1 (ppm)

122



Supporting Information

Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

Compound 16e *H NMR
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58. Compound 16e *C NMR
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59. Compound 16f *H NMR
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60. Compound 16f **C NMR
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61. Compound 17a *H NMR
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62. Compound 17a **C NMR
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63. Compound 18a *H NMR
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64. Compound 18a **C NMR

JKS-04-290_final.3.fid

< a O M nwm<sao o -
— O O~ N = O 00N O O o~ N —=OT AN
N ® O [NE=N-"] AT O RG M M N N©Q®AN®LWN R
o] O\H O O n n < MmO MmN ~NN o [} T NN AN WS T
v—cN — - — o o = o < MmMmmMmMmaNNNN
N O \/ N2 N R
O O

.
—
—_

L _

L _

=
S

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 T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

130



Supporting Information

Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

65. Compound 18b *H NMR
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66. Compound 18b **C NMR
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67. Compound 19a ‘*H NMR
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68. Compound 19a **C NMR
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69. Compound 20a *H NMR
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70. Compound 20a **C NMR
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71. Compound 21a *H NMR

€80

-

(44

JKS-364.1.fid

e ————

A

e

1S9°€
- LT

Fro |

-— 101
— ot

[4nt

.

ST

i

S

FIs'T

- Fe60 .

= Fes0 |

= /80

me.m
L0

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0
f1 (ppm)

10.0

137



Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

Supporting Information

72. Compound 21a *C NMR
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73. Compound 22a *H NMR
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74. Compound 22a *C NMR
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75. Compound 22a *°*F NMR
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76. Compound 23a '*H NMR

L0°T

JKS-05-389.1.fid

—

/N

Ve

s

I

/

I

Fert

F00'T
Feot

T1°¢C
0T
H/MN.H

=€0'T

6°0
6°0

0.5

2.5 2.0 1.5 1.0

3.0

4.0

5.0 4.5

1H (ppm)

9.0 8.5 8.0 7.5 7.0 6.5

9.5

142



Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors. Supporting Information

77. Compound 23a **C NMR
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78. Compound 24a *H NMR
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79. Compound 24a **C NMR
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80. Compound 25a *H NMR
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81. Compound 25a **C NMR
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83. Compound 26b *C NMR
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85. Compound 26¢ *C NMR
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86. Compound 26d *H NMR
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87. Compound 26d **C NMR
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88. Compound 26e *H NMR
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89. Compound 26e *C NMR
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90. Compound 26f *H NMR
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91. Compound 26f **C NMR
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92. Compound 26g *H NMR

INOCONNMNOITITNOOOWW N < MO0 MM AN N
ONNNNNNNNNNNMN O n wmwnLwnLwn = - -
H (0]
N
|
|
|
J )h ' A
M N
~ n 2 2 S
— N o 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 T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)



Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors. Supporting Information

93. Compound 26g **C NMR
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94. Compound 27b *H NMR
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96. Compound 27¢ *H NMR
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97. Compound 27¢ **C NMR
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98. Compound 27d *H NMR
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99. Compound 27d *C NMR
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Compound 27e *H NMR
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101. Compound 27e **C NMR
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Compound 27f *H NMR
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Compound 27g *H NMR
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105. Compound 27g *C NMR
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Compound 28b *H NMR
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107. Compound 28b *C NMR
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Compound 28c *H NMR
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Compound 28d *H NMR
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111. Compound 28d *C NMR
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Compound 28e *H NMR
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113. Compound 28e **C NMR

N MOWOWOOUOUNOSTOWVWOMN
MOAOANRNRABNMMNSOQ QoL Q o
SO WMAN— T T 0D0O O F m Nen~N o —
NS & TTTmonmnaANANANANAN— NN O [9\] (@)
o A A A NNN O ™M
——e—— | ~ I
| )
Z
H\/\/©
N
HN
o

/3402
£33.20
1 31.47
13113

r— -~ 1 ‘1 _ ‘* T T~ T ‘T ‘* T " T ‘" T ‘' T " T " T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

179



Supporting Information

Stille et al. Design, synthesis and biological evaluation of novel SARS-CoV-2 3CLP™ covalent inhibitors.

Compound 28f *H NMR
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115. Compound 28f *C NMR
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Compound 28g *H NMR
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Compound 28g *C NMR
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