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Sample size calculation were performed for in vivo pharmacokinetic study. Using G*Power 3.1 software (Faul, F., Erdfelder, E., Buchner, A., &

Lang, A.-G., 2009), by setting alpha = 5% and power = 90%, the effect size achieved with n=3 is 2.94. This suggested a minimal of 3 mice is
required per time point per route of administration. To ensure that there are no sex differences, we will employ 4 mice per

condition (2 Male and 2 Female). Sample size calculations were not performed for other experiments. All other experiments were performed
with three replicates for each treatment group in order to observe variance unless specifically described in the figure legend. In these cases,
these sample sizes were selected because the effect sizes were expected to be large enough to obtain statistical significance from small n
values based on preliminary pilot experiments and our prior experiences with similar experiments.

The only exception is for the ITC analysis of EB46 (Extended Data Fig. 10f), where data point #4 on one set of data deviated from the other
points leading to a large error and uncertainty in Kd. Data point #4 was therefore removed before data fitting due to the possibility of an air
bubble being released concurrent with the end of the injection. Removal of the data point does not alter any conclusions made in this study.

To ensure reproducibility of experimental findings, each assay was performed at least two times to confirm the results. We confirm all
attempts at replication were successful.

In particular, ITC assays (Supplementary Fig. 4, 10d, and 18) were performed at least in biological duplicates.

SARS-CoV-2 3CLpro IC50 measurements (Fig. 1b; Supplementary Fig. 5b, 10c, 14c,d, 16, and 22c) were carried out with at least two biological
replicates for each data point and these data were used to calculate mean values.

SARS-CoV-2 3CLpro kinact/Ki measurements (Table 1; Supplementary Fig. 19) were carried out with biological triplicates for each data point
and these data were used to calculate mean values.

Protease selectivity panel IC50 measurements (Supplementary Table 1) were carried out with biological duplicates for each data point.

Single-concentration protease activity inhibition assay (SARS 3CL pro or chymotrypsin, Supplementary Fig. 1, 2, 3c,d, 9, 10b, 14b, and 22d)
were carried out with three biological replicates for each data point and these data were used to calculate mean values.

Antiviral activity assays (qRT-PCR, shown in Fig. 2a) were performed in three biological replicates.

Antiviral activity assays (CPE-based, shown in Table 1; Supplementary Fig. 17a,b, and 22e) were carried out with three biological replicates.

Cell-based viral protease inhibition assays and cytotoxicity assays for GC376 analogs (Fig. 5a; Supplementary Fig. 10e and 17c) were carried
out with four biological replicates for each data point and these data were used to calculate mean values.

Cell-based SARS-CoV-2 3CL protease inhibition assays for MAC-5576 analogs (Supplementary Fig. 10e) were carried out with biological
duplicates for each data point and these data were used to calculate mean values.

Metabolic and solubility assays (Fig. 2b, c; Supplementary Fig. 11, 12) were carried out with at least two biological replicates.

In vivo safety experiments were perform in 10 biological replicates (Figure 6A).

In vivo PK experiments were perform in 8 biological replicates (Figure 6B-C).

Mice for in vivo safety and pharmacokinetic experiments were randomly divided into corresponding groups of 10 mice (5 male and 5 females
per group for safety) or 4 mice (2 males and 2 females per group for PK). Randomization was not relevant to other experiments,
quantifications of which at an ensemble level are not subject to biased interpretation regardless of randomization in sample allocation.

For NK01-63 safety experiments, the mouse groups were randomly divided. Then the drug treatment, data collection, and result analysis are
blinded. In other words, during the experiment process, the personnels performing the IP or PO injections and weight measurements were
not informed which group is treated with drug or water vehicle. It was only revealed after completion of the study. Blinding was not
performed for other experiments because the data we analyzed are not subject to biased interpretation.




