Supplementary Table 2. Substructures having frequency greater than 0.1 percent in actives

Smiles Matches | Matches in | Actives Inactives Chi- p- Frequency in | Frequency | Enrichment

in Inactives (without (without square value | Actives in Factor

Actives (331528) motif) motif) Inactives

(10735)
CCNclcccecl 2160 84190 8575 247338 153.290 | 0.00 0.201 0.254 0.79
CNCclccceel 1894 69382 8841 262146 68.044 0.00 0.176 0.209 0.84
O=CNclcccccl 1883 87065 8852 244463 411.164 | 0.00 0.175 0.263 0.67
0=S(=0)clcceccl 1281 48198 9454 283330 57.069 0.00 0.119 0.145 0.82
CN(C)clcceecl 1268 37992 9467 293536 1.270 0.26 0.118 0.115 1.03
CCCclcccecl 1228 29239 9507 302289 88.004 0.00 0.114 0.088 1.30
COclcee(C)ecl 955 37682 9780 293846 63.349 0.00 0.089 0.114 0.78
OclcceeclO 861 30358 9874 301170 16.202 0.00 0.080 0.092 0.88
NCCclcccecl 810 28339 9925 303189 13.415 0.00 0.075 0.085 0.88
CCOclcccecl 783 38282 9952 293246 186.041 | 0.00 0.073 0.115 0.63
COclccee(C)cl 727 27612 10008 303916 33.171 0.00 0.068 0.083 0.81
CC(=0O)clcceccl 697 10137 10038 321391 400.301 | 0.00 0.065 0.031 2.12
NCNclcccecl 689 15220 10046 316308 78.346 0.00 0.064 0.046 1.40
O=CNCclcccol 639 3271 10096 328257 2270.504 | 0.00 0.060 0.010 6.03
CCclccc(O)ccl 621 15017 10114 316511 37.572 0.00 0.058 0.045 1.28
C\C=C\clcccecl 585 8786 10150 322742 305.982 0.00 0.054 0.027 2.06
CCN(CC)CCNC 550 14244 10185 317284 17.195 0.00 0.051 0.043 1.19
ON(=0O)clcccecl 533 14382 10202 317146 9.807 0.00 0.050 0.043 1.14
OC(=0)clcceecl 506 15062 10229 316466 0.695 0.40 0.047 0.045 1.04
c:c:clceenclic 487 11729 10248 319799 30.133 0.00 0.045 0.035 1.28
0O=C\C=C\clcccol 460 342 10275 331186 7778.789 | 0.00 0.043 0.001 41.54




S=CNclcccccl 434 5614 10301 325914 330.671 0.00 0.040 0.017 2.39
COclcee(N)cel 428 17033 10307 314495 28.443 0.00 0.040 0.051 0.78
COCclccccecl 407 12850 10328 318678 0.200 0.65 0.038 0.039 0.98
CCclccceclC 37 6556 10364 324972 114.626 | 0.00 0.035 0.020 1.75
c:c:clececclic 318 6408 10417 325120 57.195 0.00 0.030 0.019 1.53
CCSclcececl 308 5450 10427 326078 94.372 0.00 0.029 0.016 1.75
CCCCCCCNC 293 10635 10442 320893 7.702 0.01 0.027 0.032 0.85
Nclccee(O)cl 256 10850 10479 320678 26.117 0.00 0.024 0.033 0.73
clec2ceeee2nl 255 10028 10480 321500 15.047 0.00 0.024 0.030 0.79
CCNC(=0)clcccol 252 4052 10483 327476 106.032 | 0.00 0.023 0.012 1.92
CNCclcce(C)ol 225 1136 10510 330392 807.055 | 0.00 0.021 0.003 6.12
clcoc(nl)-cleccecl 218 1868 10517 329660 369.568 | 0.00 0.020 0.006 3.60
C=C1C(=O)NCNC1= | 213 913 10522 330615 925.941 | 0.00 0.020 0.003 7.20
0

Ccccececececce 195 4645 10540 326883 12.870 0.00 0.018 0.014 1.30
clnc2ccece2nl 193 7615 10542 323913 11.618 0.00 0.018 0.023 0.78
Cclcee(ol)-clceeecl | 185 939 10550 330589 658.825 | 0.00 0.017 0.003 6.08
clenn(cl)-clececcl 147 6855 10588 324673 25.306 0.00 0.014 0.021 0.66
CCS(=0)CclncoclC | 146 218 10589 331310 1639.609 | 0.00 0.014 0.001 20.68
C\C=C\Nclccceel 144 2317 10591 329211 60.134 0.00 0.013 0.007 1.92
CCCN1cCccceel 139 4218 10596 327310 0.042 0.84 0.013 0.013 1.02
CSclncee(C)nl 138 1853 10597 329675 94.921 0.00 0.013 0.006 2.30
clcee2neenc2cl 138 2903 10597 328625 19.837 0.00 0.013 0.009 147
c:c:cloceecl:c 129 6067 10606 325461 23.095 0.00 0.012 0.018 0.66
CCSclnnenlC 122 3475 10613 328053 0.780 0.38 0.011 0.010 1.08
Cclceenl-clcececl 121 973 10614 330555 226.818 | 0.00 0.011 0.003 3.84
COclcee(O)ccl 120 5544 10615 325984 19.639 0.00 0.011 0.017 0.67
CCCN1cCcocCcC1 115 2510 10620 329018 13.485 0.00 0.011 0.008 141
CC(O)clcceecl 110 2536 10625 328992 9.145 0.00 0.010 0.008 1.34
0=S(=0)Cclcccecl 107 914 10628 330614 181.769 0.00 0.010 0.003 3.62




CNCclcencel 104 2356 10631 329172 9.711 0.00 0.010 0.007 1.36
clecc2enenc2sl 103 3747 10632 327781 2.726 0.10 0.010 0.011 0.85
CCclc(C)csclC 101 1971 10634 329557 20.727 0.00 0.009 0.006 1.58
CCcCcCc(=0)occ 101 2624 10634 328904 2.937 0.09 0.009 0.008 1.19
Cclcc(C=0)c(N)sl 100 2151 10635 329377 12.721 0.00 0.009 0.006 1.44
CclcescINC=0 97 2788 10638 328740 0.488 0.48 0.009 0.008 1.07
COC(=0)C(C)=C(C) |92 1585 10643 329943 30.621 0.00 0.009 0.005 1.79
N

CC(=0O)Nc1nccesl 88 3415 10647 328113 4.541 0.03 0.008 0.010 0.80
Cclcc(O)ccclO 86 1448 10649 330080 30.938 0.00 0.008 0.004 1.83
CNCclcceenl 86 1874 10649 329654 10.159 0.00 0.008 0.006 1.42
c:c:clnencclic 84 7956 10651 323572 118.570 | 0.00 0.008 0.024 0.33
CCCC(=O)NC(C)C 83 3928 10652 327600 15.214 0.00 0.008 0.012 0.65
NC(=0)clccencl 82 4664 10653 326864 31.436 0.00 0.008 0.014 0.54
Cclccc(o1)N(O)=0 81 152 10654 331376 767.677 | 0.00 0.008 0.000 16.46
CNNclcececl 81 784 10654 330744 110.705 0.00 0.008 0.002 3.19
clece(ccl)-clecceel | 81 2557 10654 328971 0.038 0.85 0.008 0.008 0.98
CCCCN(C)S(=0)=0 | 81 9898 10654 321630 182.850 0.00 0.008 0.030 0.25
N\N=C\clccceel 80 6383 10655 325145 78.164 0.00 0.007 0.019 0.39
Cclccec(=0)n1C 77 476 10658 331052 212.164 | 0.00 0.007 0.001 5.00
Cclcee(N)c(C)el 77 2700 10658 328828 1.219 0.27 0.007 0.008 0.88
O=[S]NCclcccol 76 290 10659 331238 374780 | 0.00 0.007 0.001 8.09
NNC(=0)clcccccl 75 4957 10660 326571 45.545 0.00 0.007 0.015 0.47
CN\N=C\clcccol 74 624 10661 330904 128.300 | 0.00 0.007 0.002 3.66
N=C\C=C\clcccol 71 47 10664 331481 1263.811 | 0.00 0.007 0.000 46.65
clcoc(cl)-clncnnl 71 520 10664 331008 153.559 | 0.00 0.007 0.002 4.22
cocicee=c(cyor | 70 433 10665 331095 192.683 | 0.00 0.007 0.001 4.99
CCCcC\c=C\CC=C 68 673 10667 330855 89.182 0.00 0.006 0.002 3.12
C=NNclccecel 68 1661 10667 329867 3.628 0.06 0.006 0.005 1.26
SCNclcceccl 67 1600 10668 329928 4.296 0.04 0.006 0.005 1.29




O=C1INCC2CC=CCC | 64 903 10671 330625 38.698 0.00 0.006 0.003 2.19
12

Cclcc(:c)c(:c:c)ol 63 2701 10672 328827 6.739 0.01 0.006 0.008 0.72
CC(=0O)N1CCccCl | 63 4783 10672 326745 54.566 0.00 0.006 0.014 0.41
NC(=S)NCclcccol 62 468 10673 331060 128.074 0.00 0.006 0.001 4.09
clcoc(cl)-clceennl 61 20 10674 331508 1389.073 | 0.00 0.006 0.000 94.19
CCN(CC)C(=0)CS 61 2922 10674 328606 11.802 0.00 0.006 0.009 0.64
C1CCc2sccc2Cl 58 1727 10677 329801 0.075 0.78 0.005 0.005 1.04
CS(=0)(=0)clceesl | 57 72 10678 331456 715761 | 0.00 | 0.005 0.000 24.45
CCCCCOC(C)=0 57 1009 10678 330519 17.200 0.00 0.005 0.003 1.74
Cnlcce(=0)n(C)cl 55 4313 10680 327215 51.326 0.00 0.005 0.013 0.39
NC=C1C=CC(=0)C= | 54 960 10681 330568 16.040 0.00 0.005 0.003 1.74
C1

Nclnc(:c)c(:c:c)sl 51 2523 10684 329005 11.390 0.00 0.005 0.008 0.62
CCN1CSC(=C)C1=0 | 50 1106 10685 330422 5.395 0.02 0.005 0.003 1.40
CCnlnccccl=0 50 1811 10685 329717 1.246 0.26 0.005 0.005 0.85
CC(=O)NCclccesl 48 1208 10687 330320 1.948 0.16 0.004 0.004 1.23
NC=C1C=CC=CC1= | 48 1690 10687 329838 0.807 0.37 0.004 0.005 0.88
0

clnnc(nl)-clcceecl 46 2903 10689 328625 24.338 0.00 0.004 0.009 0.49
CCCclccenlC 44 212 10691 331316 166.486 | 0.00 0.004 0.001 6.41
NC(=0O)clcc(:c)csl 43 1832 10692 329696 4.412 0.04 0.004 0.006 0.72
Clclennc(=0)clCl 41 4 10694 331524 1146.521 | 0.00 0.004 0.000 316.55
clnnc(ol)-clccccel | 41 1937 10694 329591 7.409 0.01 0.004 0.006 0.65
CNC1C2SCC(C)=C( | 40 20 10695 331508 797.233 0.00 0.004 0.000 61.77
C)N2C1=0

Cclence(C)clC 39 391 10696 331137 49.889 0.00 0.004 0.001 3.08
CN(C)clnenc(N)nl 39 919 10696 330609 2.761 0.10 0.004 0.003 1.31
CCN(C)c1cceceeer | 39 1522 10696 330006 2.102 0.15 0.004 0.005 0.79
COC(=0)clcceol 38 820 10697 330708 4.729 0.03 0.004 0.002 1.43
CSclcec(Cl)ccl 37 728 10698 330800 7.294 0.01 0.003 0.002 157
0O=CCSclcceenl 36 1234 10699 330294 0.382 0.54 0.003 0.004 0.90




ccsCeleceeel 36 1601 10699 329927 4.757 003 |0.003 0.005 0.69
CC1=C(N)OC(C)=C | 35 244 10700 331284 81354 | 000 | 0.003 0.001 4.43
c1

FC(F)(F)clcenc(S)nl | 34 304 10701 331224 53370 |0.00 | 0.003 0.001 3.45
clnc2enenc2nl 34 3016 10701 328512 41.403 |0.00 |[o0.003 0.009 0.35
clcoc(cl)-clnccol | 33 136 10702 331392 149.508 | 0.00 | 0.003 0.000 7.49
c:c:ezclenenlic 31 259 10704 331269 54503 |0.00 | 0.003 0.001 3.70
0=C\C=C\clccesl | 31 422 10704 331106 20515 | 0.00 | 0.003 0.001 2.27
Cclcenc2cennl2 31 878 10704 330650 0.225 064 |0.003 0.003 1.09
clcoc(cl)-clcennl | 30 92 10705 331436 184.891 | 0.00 | 0.003 0.000 10.07
CC1(C)CC(=0)CC(= | 30 215 10705 331313 66.952 | 0.00 | 0.003 0.001 431
o)c1

Celee(C)n(C)elC 30 1034 10705 330494 0.353 055 | 0.003 0.003 0.90
O=clcenc2cceen12 | 30 1303 10705 330225 3.457 0.06 |0.003 0.004 0.71
CCnlc(C)eeclC 29 561 10706 330967 6.155 001 |o0.003 0.002 1.60
Celee(C)ee(N)cl 29 1627 10706 329901 10511 | 0.00 | 0.003 0.005 0.55
ccsCeleccol 28 32 10707 331496 374288 | 0.00 | 0.003 0.000 27.02
COC1=CCC=CC1=0 | 27 460 10708 331068 9.305 0.00 |o0.003 0.001 1.81
Cninnc2cceeel2 27 582 10708 330946 3.378 007 |o0.003 0.002 1.43
CCclsc(celC)inic 27 904 10708 330624 0.172 0.68 |0.003 0.003 0.92
COC(=0)clceesl 27 1241 10708 330287 4.249 004 |0.003 0.004 0.67
Scinnnnl-clcccecl | 25 729 10710 330799 0.080 078 | 0.002 0.002 1.06
Celee(C)e(C)enl 25 758 10710 330770 0.008 093 |o0.002 0.002 1.02
c:c:clenceclic 25 956 10710 330572 1.120 029 |0.002 0.003 0.81
CCnlnc(C)eelC 25 1013 10710 330515 1.816 018 | 0.002 0.003 0.76
CC(=C)\C=C\clccco | 24 17 10711 331511 414243 |0.00 |[0.002 0.000 43.60
1

Celeec(01)C(0)=0 | 24 329 10711 331199 15601 | 0.00 | 0.002 0.001 2.25
NCCCnilcencl 23 1136 10712 330392 5.080 002 |o0.002 0.003 0.63
COC(=0)NIN(C)CC | 22 2 10713 331526 619.187 | 0.00 | 0.002 0.000 339.71
1=0

COC(=0)clccoclC | 22 302 10713 331226 14250 | 000 | 0.002 0.001 2.25




CCSclnnnnlC 22 546 10713 330982 1.017 0.31 0.002 0.002 124
oc1cce=Cc(o1)c(= | 21 20 10714 331508 312.045 | 0.00 0.002 0.000 3243
O)NCC#C

clcoc(cl)-clesenl 21 27 10714 331501 260.640 | 0.00 0.002 0.000 24.02
CC(=0)Nclccencl 21 820 10714 330708 1.135 0.29 0.002 0.002 0.79
NC(=0O)C1CCCNC1 |21 2965 10714 328563 58.701 0.00 0.002 0.009 0.22
Cnlenc(clS)N(O)=0 | 20 11 10715 331517 384.457 | 0.00 0.002 0.000 56.15
Cnlcsc2cceecl2 20 478 10715 331050 1.270 0.26 0.002 0.001 1.29
NCCclcceenl 20 766 10715 330762 0.909 0.34 0.002 0.002 0.81
CSclnc(O)c(C(c2cee | 19 1 10716 331527 555.571 | 0.00 0.002 0.000 586.78
cc2)c2¢(0)ne(SC)nc2

=0)c(=0)nl

Cnlcoc(:c)cl:c:c 19 984 10716 330544 5.109 0.02 0.002 0.003 0.60
COclccecccINS(=0)= | 19 1122 10716 330406 8.157 0.00 0.002 0.003 0.52
0

CNS(=0)(=O)clcces | 19 1505 10716 330023 17.994 0.00 0.002 0.005 0.39
1

clecc2ceeen2cl 18 203 10717 331325 18.258 0.00 0.002 0.001 2.74
CclcceeclCS 18 458 10717 331070 0.653 0.42 0.002 0.001 121
CclcenclC(0)=0 18 712 10717 330816 1.083 0.30 0.002 0.002 0.78
NC(=O)NC1CCCCC | 18 1265 10717 330263 12.738 0.00 0.002 0.004 0.44
1

CC#Cclccceccl 17 140 10718 331388 30.586 0.00 0.002 0.000 3.75
Cclnc(N)nc(N)nl 17 328 10718 331200 3.646 0.06 0.002 0.001 1.60
CCSclncennl 17 574 10718 330954 0.132 0.72 0.002 0.002 0.91
clnnc2ccennl2 17 836 10718 330692 3.681 0.06 0.002 0.003 0.63
CNclncce(C)nl 17 1086 10718 330442 9.269 0.00 0.002 0.003 0.48
NC(=0)CSclncenl 17 1409 10718 330119 17.818 0.00 0.002 0.004 0.37
ON(=0)C(=C)C(Cl)= | 16 4 10719 331524 388.950 | 0.00 0.001 0.000 123.53
c(cnel

CNcl1nnc(s1)S(=0)(= | 16 302 10719 331226 3.762 0.05 0.001 0.001 1.64
O)NC

Sclnc2cceec2sl 16 658 10719 330870 1.293 0.26 0.001 0.002 0.75
CS(=0)(=0)Cclccco | 15 68 10720 331460 60.959 0.00 0.001 0.000 6.81




1

CNNI1C(=0)CSC1=S | 15 104 10720 331424 35.129 0.00 0.001 0.000 4.45
Oclcce(ccl)N=C 15 135 10720 331393 23.269 0.00 0.001 0.000 3.43
CN(C(C)=0O)clc(N)n | 15 1007 10720 330521 9.396 0.00 0.001 0.003 0.46
(C)c(=0)ncl=0

Nclcncnl:c:c:ic 14 395 10721 331133 0.111 0.74 0.001 0.001 1.09
clnnc2nenccl2 14 1318 10721 330210 19.142 0.00 0.001 0.004 0.33
CSclnnc(- 13 1 10722 331527 370.961 | 0.00 0.001 0.000 401.48
c2ccco2)c(nl)-

clcccol

Cclcc(=0)c(O)col 13 212 10722 331316 5.170 0.02 0.001 0.001 1.89
CC1=C(N)Oc2nncc2 | 13 261 10722 331267 2.334 0.13 0.001 0.001 1.54
C1

CNC(C)CCCCN 13 391 10722 331137 0.009 0.93 0.001 0.001 1.03
Cclcc2ceenc2sl 13 675 10722 330853 3.528 0.06 0.001 0.002 0.59
Cclnc(oclC)-cleeesl | 12 21 10723 331507 119.933 | 0.00 0.001 0.000 17.65
CC=C1c(c)cce=C1 | 12 30 10723 331498 89.446 0.00 0.001 0.000 12.35
Cc

ON(=0)clccecenl 12 156 10723 331372 8.880 0.00 0.001 0.000 2.38
clesc(cl)-cleeceel 12 855 10723 330673 8.786 0.00 0.001 0.003 0.43
Clclnesc1\C=N\NC= | 11 4 10724 331524 243301 | 0.00 0.001 0.000 84.93
(0]

O=CINC(=S)SC1=C\ | 11 0 10724 331528 339.723 | 0.00 0.001 0.000 0.00

C=C\clcccol




