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Table S2: Experimental and predicted pIC50 with residual of training and test sets based on HQSAR 3-4
and Topomer CoMFA model 2.

Topomer CoOMFA model 2 HQSAR model 3-6
No. Actual Predicted Fragment
Residual  contribution Predicted pICs Residual

pICso pICso R R

a b
1 4.444 4.371 0.073 1.32 -0.39 4.362 0.082
2% 4.071 3.631 0.442 0.57 -0.39 3.947 0.124
3 3.602 3.510 0.092 0.70 -0.63 3.932 -0.33
4 3.553 3.731 -0.178 -0.73 -0.39 3.607 -0.054
5 4.886 4.395 0.491 1.34 -0.39 4.621 0.265
6* 4.620 3.733 0.887 0.68 -0.39 3.744 0.876
7 5.167 4.921 0.246 1.87 -0.39 4.853 0.314
8 5.699 5.754 -0.055 1.34  0.97 5.954 -0.255
9 5.770 5.385 0.385 1.34  0.60 5.405 0.365
10%* 5.638 5.910 -0.272 1.87 0.60 5.638 0.000
11 6.036 5.935 0.101 1.89 0.60 6.049 -0.013
12 5.721 5.883 -0.162 1.84 0.60 5.823 -0.102
13* 6.125 5.944 0.181 1.89 0.60 5.862 0.263
14 5.921 5.935 -0.014 1.89  0.60 5.872 0.049
15 6.187 5.939 0.248 1.90 0.60 6.297 -0.11
16* 5.770 5.886 -0.116 1.84 0.60 5.766 0.004
17 5.469 5.883 -0.414 1.84 0.60 5.363 0.106
18 5.538 5.667 -0.129 1.62 0.60 5.554 -0.016
19%* 5.824 5.660 0.164 1.62 0.60 5.595 0.229

20 5.125 4.969 0.156 093 0.60 5.131 -0.006



21 5.022 5.387 -0.365 1.34  0.60 5.405 -0.383
22% 2.796 2.789 0.007 1.34 -0.39 3.621 -0.825
23 2.796 3.395 -0.599 -0.26 -0.39 2.803 -0.007
24 3.585 3.824 -0.239 0.77 -0.39 3.562 0.023
25% 3.678 4.347 -0.669 1.28 -0.39 3.759 -0.081
26 2.796 3.026 -0.231 -0.04 -0.39 2.853 -0.058
27* 5.022 3.824 1.198 0.77 -0.39 4.526 0.496
28 4.678 5.041 -0.363 1.00 0.60 4.487 0.191
29 4.367 4.374 -0.007 0.33  0.60 4314 0.053
30 4.620 4.622 -0.002 0.58 0.60 4.714 -0.094
31* 5.000 4.634 0.366 0.59 0.60 4.806 0.194
32 4.854 4.639 0.215 0.60 0.60 4.900 -0.046
33 5.710 5.721 -0.011 094 1.33 5.761 -0.051
34* 6.481 5.858 0.623 1.08 1.33 5.743 0.738
35 5.071 5.366 -0.295 0.60 1.33 5.361 -0.29
36 4.971 4.705 0.266 -0.08 1.33 5.001 -0.03
37 5.203 5.301 -0.098 0.52 1.33 5.795 -0.592
38 6.149 6.176 -0.027 1.39 1.33 6.015 0.134
39 6.620 6.058 0.562 1.28 1.33 6.082 0.538
40 5.842 6.141 -0.299 1.37 1.33 5.964 -0.122
41* 5.896 6.265 -0.269 1.38 1.33 6.074 -0.178
42 5.824 5.686 0.138 1.63 0.60 5.772 0.052
43 5.337 5.511 -0.174 1.46 0.60 5.750 -0.413
44 5.319 5.390 -0.071 1.34  0.60 5.313 0.006
45 6.131 5.987 0.144 1.94 0.60 6.140 -0.009
46* 5.284 5.750 -0.506 1.75 0.60 6.050 -0.766
47 5.824 5.928 -0.104 1.88 0.60 5.910 -0.086
48 5.886 5.674 0.212 1.63 0.60 5.864 0.022

[a]: Randomly selected as the test set

Table S3: Y-randomization test of optimal models.

Y-random Tteration 2Topomer CoMFA 22 : HQSAR3-6 :
r q r q

1 0.157 -0.847 0.017 -0.352
2 0.174 -0.367 0.205 -0.072
3 0.307 -0.544 0.140 -0.158
4 0.158 -0.423 0.078 -0.411
5 0.324 -0.378 0.069 -0.476
6 0.200 -0.745 0.099 -0.218
7 0.278 -0.207 0.055 -0.310
8 0.453 -0.744 0.090 -0.191
9 0.237 -0.336 0.128 -0.204
10 0.222 -0.455 0.194 -0.048
11 0.426 -0.115 0.052 -0.328




12 0.201 -0.578 0.288 -0.046
13 0.262 -0.639 0.085 -0.256
14 0.351 -0.154 0.025 -0.469
15 0.320 -0.306 0.102 -0.259
16 0.134 -0.521 0.206 0.009
17 0.417 0.0626 0.177 -0.095
18 0.342 -0.288 0.246 -0.175
19 0.231 -0.447 0.209 -0.264
20 0.217 -0.690 0.127 -0.176
Non-Random 0.936 0.738 0.955 0.774
Table S4: Newly designed compounds and predicted activity
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Fig S1: 2D view of binding conformations and ligand interactions of newly designed compounds at the
active site of SARS-CoV-2 M pro,



