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Table S1. List of R. palmatum major metabolites and generated ligand forms.
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Table S2. Parkinson’s disease target proteins and binding sites.
Protein PDB ID RMSD (A) Binding spheres (xy z 1) Reference
ASN 1XQ8 1.0192 235.761238 87.098921 -11.467784 12.834573 [1,2]

AST: 56.169204 140.800776 16.387916 13.400000 PDB site
AS2: 50.646075 154.441830 28.109744 8.900000
MAGB 2C65 0.6723 AS3: 28.564668 124.319410 9.517245 13.200000 re['fﬁfs

AS4:16.683806 129.076451 23.305674 8.500000

AS1: -3.065429 -9.775358 -12.231862 5.000000

AS2:9.521219 -3.947800 -3.317792 6.000000 PDB site
AS3:-8.323370 -4.020339 -16.877004 10.400000 records [5]
AS4:-4.031587 -11.005142 -16.061175 9.100000

COMT 3BWM 0.6887

ASA1: -8.619491 -4.022831 53.851527 9.700000
ASA2: -5.753475 -21.755505 44.032696 5.000000
ASA3:-3.104069 -15.067314 28.427817 5.000000
ASA4: -6.152340 -20.745973 46.934776 5.100000
ASAS5: -1.261143 -18.640946 55.134056 5.000000
ASA6: -15.100131 -17.313670 26.230558 5.000000
A2aAR 3EML 0.7421 ASA7: -6.194983 15.030722 8.292277 15.300000
ASAS: -19.087429 -14.862891 18.906995 5.500000
ASA9: -2.195901 11.933315 16.502750 7.100000
ASB1: 5.283943 -17.175302 60.435534 5.000000
ASB2: -4.298667 4.042169 -1.331465 5.600000
ASB3: -10.197447 12.413895 -15.647710 5.700000
ASB4: 3.681484 28.326672 -7.840765 5.000000

PDB site
records [6]

AS = active site

Table S3. 3D QSAR dataset of known ASN inhibitors.

L’g":‘d Canonical SMILES ICs0 (M)
Training Set
1 C\C(=C/CO)\C=C\ C=C(/C)\ C=C\ C1=C(C)CCCC1(C)C 190
2 COclec(\C=C\C(=0O)[CH-]C(=0)\ C=C\ c2ccc(O)c(OC)c2)ceclO 220
3 [O-][N+](=O)clccc2Ne3cce(Br)cc3Sc2cl 313.8
4 [O-]IN+](=O)clccc2Ne3ccc(I)ce3Sc2cl 441.5
5 [O-][IN+](=O)clcecc2Ne3cccec3Sc2cl 485
6 COclcce2Nc3ecc(OC)ce3Sc2cl 507.1
7 O[C@@H]1Cc2¢(0)cc(O)cc20[C@@H]1c3ccc(O)c(O)c3 800
8 Oclecc(cc(O)c10)C(=0)Nc2ccc(NC(=0)c3cec([O-])cc3)cc2 980
9 [O-1[N+](=O)clccc2[nH]c(\ C=C\ C=C\ c3cccen3)nc2cl 1,090
10 Nclcce(NC(=0)c2cc(O)c(O)c(O)c2)ccl 1,340
11 COclcecc2Nc3cec(ce35c2cl)CEN 1,440
12 0lc(\C=C\ C=C\ c2ccncc2)nc3cccecl3 1,850
13 Clcleee2ne(oc2cl)\ C=C\ C=C\ c3cencec3 2,190



14 C\C(=C/C=C/C(=C/C(=O)[O-])/C)\C=C\ C1=C(C)CCCC1(O)C 3,000
15 CNcleec2[N@H+](C)e3ccc(OC)ce3Sc2cl 3,329
16 COclccc2N(C)c3cec(N)cec3Sc2cl 3,928
17 Oclec(ce(O)c1[O-])C(=O)[O-] 4,430
18 Cclcec2oc(\C=C\ C=C\ c3ccnec3)nc2cl 4,430
19 Oclce(O)c2cc(O)e([o+]c2c1)c3ec(O)c(O)c(O)c3 6,500
20 CCC[Ne@H+]1C[C@H](CSC)C[C@H]2[C@H]1Cc3c[nH]c4cccc2c34 7,900
21 Oclc([O-])cc20C(=CC(=0)c2c10)c3cccec3 8,200
22 O[C@H]1Cc2¢(0)cc(O)cc20[C@@H]1c3cc(O)c(O)c(O)c3 8,900
23 Oclcc(O)c2cc(O)c([ot+]c2c1)c3cec(O)c(O)c3 10,300
24 O[C@@H]1Cc2¢(0)cc(0)cc20[C@@H]1c3cc(O)c(O)c(O)c3 10,600
25 COclccc2[N@@H+](C)e3cce(ce3Sc2¢1)N(C)C 10,736
26 OC1=CC=Cc2cc(0)c(0)c(0)c2C1=0 12,900
27 CC1=CC(=0)c2ccccc2C1=0 15,000
28 O=C1C=CC(=0O)c2cccccl2 15,000
29 Oclce(cecl[O-])C2=C([O-])C(=0)c3c(O)cc([O-])cc302 20,000
30 CC(=0O)N1c2cccec2Sc3cc(cecl3)[N+](=0)[O-] 23,491
31 Oclce(cccl[O-])C2=CC(=0)c3c(O)cc([O-])cc302 28,000
32 CC(=0O)N1c2ccc(O)cc25c3cc(cccl3)[N+](=0)[O-] 32,074
33 C[C@]12CC[C@H]3[C@@H](CCC4=CC(=0)CC[C@]34C)[C@@H]1CCC2=0 85,900
34 C[C@]12CC[C@H]3[C@@H](CCc4cc(O)ccc34)[C@@H]1CCC2=0 93,100
35 C[C@]12CC[C@H]3[C@@H](CCC4=CC(=0)CC[C@]34C)[C@@H]1CC[C@@H]20 96,800
36 COclec(\C=C\ c2cc(\ C=C\ c3ccc(O)c(OC)c3)[nH][nH+]2)ccc1O 126,800
Test Set

1 Oclcee(C[C@@H](OC(=0)\ C=C\ c2ccc(O)c(O)c2)C(=0)[O-])ccl1O 210

2 C[C@H](Cclcec(O)c(O)cl)[C@H](C)Cc2ccc(O)c(O)c2 210

3 C[C@H](Cclccecc])[N@H+](C)CC#C 270

4 [NH3+]CCclccc(O)c(O)cl 530

5 Oclcc(cc(0)c10)C(=0)Nc2cce(NC(=O)c3cce(F)cc3)cc2 1,700
6 Clcleee(NC(=0)c2cce(cc2)C(=0)\ C=C\ C=C\ c3ccnce3)ccl 2,050
7 COclcce2N(C(=0)C)c3cec(cec35c2c1)[N+](=0)[O-] 14,031
8 CINH+]1CCN(CC1)[NH2+]CC[NH+]2c3cccec3Sc4ccccc24 16,000
9 C[C@]12CC[C@H]3[C@@H](CCc4cc(O)ccc34)[Ce@H]1CC[C@@H]20 60,000

Table S4. 3D QSAR dataset of known MAOB inhibitors.
ngind Canonical SMILES ICso (nM)
Training Set

1 C[C@H](Cclcccecl)[N@H+](C)CC#C 19

2 FC(F)(F)clece(\ C=C\ C2CC[NH+](CC#C)CC2)ccl 18.6
3 CN(CC#C)CC(=C)clcec(Cl)ecl 120

4 CN(CC#C)CC(=C)clccc(F)c(C)cl 230

5 CN(CC#C)[Ce@eH](CF)CC(=C)C 664

6 Fclee(F)e(\ C=C\ C2CC[NH+](CC#C)CC2)cclF 436.2

7 Fclece(\ C=C\ [C@@H]2CCC[N@H+](CC#C)C2)ccl 1,469.50

8 FC(F)(F)clcec(\ C=C/C2CC[NH+](CC#C)CC2)ccl 1,506.60
9 CC(C)clece(\ C=C/C2CC[NH+](CC#C)CC2)ccl 1,883.90
10 Fcleeceel \C=C\ C2CC[NH+](CC#C)CC2 11,830.40
11 Fclececcl CCC2CCN(CCHC)CC2 14,159.50
12 Cclcee(\C=C/C2CC[NH+](CC#C)CC2)ccl 19,162.80
13 Fclecee(\ C=C/C2CC[NH+](CC#C)CC2)cl 48,912
14 [NH3+][C@H]1C[C@H]1c2ccccc2 33
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COclceec(c1)C(=C)CN(C)CCHC
[NH3+]C[Ce@]1(C[C@@H]1F)c2cccec2
Ccleece(COc2ccec(Br)c2)cl
Brclecec(OCc2cccec2)cl
CNI1N=C(C[C@@H]1c2cccc(F)c2)c3cccec3
Ccleec2oc(cc2cl)c3eccec3Br
CNIN=C(C[C@H]1c2ccccc2C)c3ccecc3
Ccleec(ccl)C2=Cc3cc(C)ccc30C2=0
CNI1N=C(C[C@@H]1c2ccc(F)cc2)c3cccec3
CCC(O)(O)clecc(OCCCINe@@H+]2CCC[C@@H](C)C2)ccl
CN(CC#C)CC(=C)clcec(COc2cccec?)ecd
CC[Ce@@]1([NH3+])C[C@@H]1c2cccec2
CNIN=C(C[C@@H]1c2ccccc2F)c3cccec3
Brclececelc2oc3cecec3c2
Brclcecec(cl)c2oc3cecec3c2
COclccc2C(=0)\ C(=C\ c3cccec3)\ Ce2cl
CC(=O)clccc(OCc2ccc(F)ce2)ccl
Ccleec(ccl)C2=CC(=S)c3cce(F)cc302
CCC(C)(C)cleec(OCCCINH+]2CCC(C)CC2)ccl
CC(=0)clccec(OCc2ccc(Cl)ec2)cl
Ccleec(COc2ecc3C(=0)CCCc3c2)ccl
CCC[Ce@]1(INH3+])C[C@H]1c2cccec2
CC(=0)clece(OCc2ccec(Cl)c2)ccl
Fclecee(COc2ccc3C(=0)CCCc3c2)cl
Ccleceecc2ec(ocl2)c3cceec3d
CC(=O)clecc(OCc2ccc(F)cc2F)cecl
Fclece(\ C=C\ C2=COc3ccccc3C2=0)ccl
CC(=0)clccc(OCc2ccccc2F)ccl
COc1ccc20C(=0)C(=Cc2c1)c3cce(C)ec3
Clclecec(COc2ccc3C(=0)CCCc3c2)cl
CN(CC#C)CC(=C)clccec(CNc2cecec2)cl
Clcleec(COc2ccc3COC(=0)c3c2)ccl
Fcleee(COc2cec3COC(=0)c3c2)ccl
Clclece(CN[C@H]2C[C@@H]2c3ccccc3)cecl
CC(=0O)clcec(OCc2ccec(C)c2)ecl
COclcce(ecl)C(=0)\ C=C\ c2ccccc2F
CC(=O)clccce(OCc2ccc(F)ec2)cl
Ccleec2C(=0)C[C@H](Oc2c1)c3cccec3
CC(=0)clcec(OCc2ccc(C)ec2)ecl
Ccleec2CC(=0)C(=Cc2c1)C(=0O)[O-]
CC(=0O)clecec(OCc2ecec(c2)C(F)(F)F)cl
CC1=C(C)c2ccc(OCc3cccc(F)c3)cc20C1=0
CC(=0)clecc(OCc2ccc(Clycc2)ccl
Ccleec2C(=0)C[C@@H](Oc2c1)c3cccec3
CC(=0O)clcece(OCc2cec(C)ec2)cl
COclcee(ecl)C(=0)\ C=C\ c2ccc(Cl)cc2
CN(CC#C)Cclcec(O)c2neeccl2
Clclece(COc2cec30C=CC(=0)c3c2)ccl
Fcleec(COc2cce3C(=0)CCOCc3c2)ccl
Ccleec(COc2ccc30C=CC(=0)c3c2)ccl
Ccleee(COc2ccc3SC(=0)Oc3c2)ccl
CN1IN=C(C[C@H]1c2cccec2Cl)c3ccecc3
Clclecec(CO2ccc30CCOc3c2)cl

200
12
1,980
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60
200
110
0.3085
140
428
620
190
280
1,130
1,170
9.2
12.9
1,610
2,070
10.52
11
600
21.5
17
10,730
27.3
8.6
56.9
1.52
15
1,400
2.8
6.4
14,100
86.3
56
86.4
110
102
19.05
21.2
0.912
63.2
140
140
54
57

8.6

3,650
57



68 CC(=0)clecce(OCc2ccc(cc2)C(F)(F)F)cl 43.2
69 Felecee(COc2cecc3[C@@H](CCc23)NCC#C)cl 280
70 Ccleec(ccl)[C@H]2CC(=0)c3ccc(F)cc302 150
71 Ccleec(ccl)[C@@H]2CC(=0)c3cce(F)cc302 150
72 Fclceee(ecl)c2esc(NN=C3CCCCC3)n2 3.802
73 [NH3+][CeH]1C[C@]1(F)c2ccc(F)cc2 4,900
74 Ccleccc2ec(ocl2)c3ccecc3Br 9,680
75 Clclecec(COc2cce30C=CC(=0)c3c2)cl 3.6
76 Ccleec(ccl)[C@H]2CC(=0)c3ccc(F)cc302 160
77 Fcleec(ccl)[C@H]2CC(=0)c3cce(F)cc302 150
78 CC1=C(CI)C(=0)Oc2cc(OCc3ccecc3)cecl2 2.1
79 Clclcec(COc2ccc3C(=0)OCc3c2)ccl 13.87
80 Fcleec(COc2ccc30C=CC(=0)c3c2)ccl 8.4
81 Fcleee(ecl)[C@@H]2CC(=0)c3ccc(F)cc302 170
82 COclcecc2C(=0)C(=COc2c1)\ C=C\ c3ccc(F)cc3 3.1
83 Cclcce(ccl)[Ce@]2(F)C[C@H]2[NH3+] 6,700
84 Oclecc2C(=0)\ C(=C\ c3cec(Cl)ec3)\ Ce2cl 13
85 Clcleee(\ C=C\2/COc3ccccc3C2=0)ccl 154.23
86 CC(=0)clecc(OCc2ccc(cc2)C(F)(F)F)cecl 77.8
87 COclcee(ecl)C2=Cc3cc(C)ccc30C2=0 13.05
88 CN(C)cleec(\C=C\2/Oc3ccccc3C2=0)ccl 99
89 [NH3+][C@H]1C[C@]1(F)c2cce(Cl)ec2 3,700
90 Fclee(NC(=0)c2cce3[nH]nce3c2)cccl1Cl 0.6607
91 O=C1CCOc2cc(OCc3cccec3)cccl2 57.37
92 Ccleece(COc2ccc30C=CC(=0)c3c2)cl 19
93 Cclcec(NC(=0)C2=COc3ccccc3C2=0)cclC 0.67
94 CC(=0)clcec(OCc2ccccc2Cl)ecd 311
95 Fcleee(COc2ccec(C=0)c2)ccl 930
96 Fcleec2C(=0)C[C@@H](Oc2cl)c3ccece3 650
97 COclccc2C(=0)C(=COc2¢1)\ C=C\ c3cccec3 16
98 Breclece(COc2ccec(C=0)c2)ccl 190
99 Fcleec(COe2ecc3C(=0)C=COc3c2)ccl 25
100 Ccleee(ecl)[C@@]2(F)C[C@@H]2[NH3+] 13,000
101 COclece(\C=C\2/COc3cccce3C2=0)ccl 58.9
102 O=C1C=COc2ccc(OCc3cccec3)ccl12 53
103 Ccleec(ccl)[C@@H]2CC(=0)c3ccc(C)cc302 500
104 Cclcec(ccl)[C@H]2CC(=0)c3cce(C)ec302 530
105 CC(=0)clccc(OCc2ccccc2C(F)(F)F)ecl 183
106 Clclecec(COc2cce3C(=0)C=COc3c2)cl 17
107 0O=C10c2cc(COc3cccec3)ccc2C=C1 64.57
108 Clcleec(COc2ccc3C(=0)CCOC3c2)ccl 33.45
109 Oclecc2C(=0)\ C(=C\ c3cece(F)e3)\ Ce2cl 84
110 Ccleec(ccl)[C@@H]2CC(=0)c3ccc(C)cc302 590
111 Fcleee(CCOe2ccc3COC(=0)c3c2)ccl 68
112 CC(=0O)clcece(OCc2ccec(C)c2)cl 893
Test Set

1 CN(CC#C)Cclcceccl 8.2
2 CN(CC#C)CC(=C)cleec(Cl)c(C)cl 100
3 Ccleee(\C=C\C2CC[NH+](CC#C)CC2)ccl 147
4 C#CC[NH+]1CCC(CC1)\ C=C/c2ccc(cc2)C3CC3 2,640.10
5 FC(F)(F)clcece(\ C=C/C2CC[NH+](CC#C)CC2)cl 9,352.50
6 F[C@H]1Cc2ccccc2[C@@H]1[NH2+]CC#C 27

7 CCC(C)(O)cleec(OCCCIN@H+]2CCCC[C@@H]2C)ccl 20



8 Ccleec(COc2ccce(Br)c2)ccl 1,530
9 Cnlncc2ce(\ C=N\ c3ccc(Cl)c(Cl)c3)cccl2 1.023
10 [NH3+]C\ C=C(\F)/COclcccc(Cl)cl 30
11 Cclececc2ec(ocl2)c3ccec(Br)c3 3,980
12 [O-1C(=0)C1=Cc2ccccc20C1=0 17.38
13 Fclee(cec1Cl)\N=C\ c2ccc3[nH]ncc3c2 1.905
14 CC(=O)cleccc(OCc2cccc(F)c2)cc1O 2.8
15 CC1=CC(=0)Oc2cc(OCCCC#C)cccl2 18.2
16 O=C1CCc2ccc(OCCCCC#C)cc2N1 52.6
17 Fclece(NC(=O)c2cec3[nH]ncc3¢2)cc1Cl 0.6761
18 CC(=0)clecc(OCc2ccc(Br)cc2)ccl 85.6
19 C[C@@H]1CCC/C/1=N\Nc2nc(cs2)c3ccc(F)cc3 9.13
20 COc1ccc20C(=0)C(=Cc2c1)c3ccec(C)c3 17.05
21 Oclcec(ccl)C(=0)\ C=C\ c2ccc(Cl)cc2 31
22 COclccc2C(=0)\ C(=C\ c3cec(cc3)N(C)C)\ Cc2cl 60
23 [NH3+][Ce@H]1C[C@]1(F)c2ccc(Cl)cc2 4,800
24 Fclece(cclF)c2cc3C(=0)cdcccccde3nn2 5.012
25 Fcleec2C(=0)C[C@H](Oc2c1)c3ccecc3 620
26 [NH3+]C\ C=C(\ F)/COclccc(ccl)C(F)(F)F 130
27 Fclcece(COc2ccec(C=0)c2)cl 1,210
28 [NH3+]CCclecce(OCc2cccc(F)c2)ecl 193
Table S5. 3D QSAR dataset of known COMT inhibitors.
L‘f;“d Canonical SMILES 1Cs0 (nM)
Training Set

1 [O-]clc(F)ec(c2cecencl2)S(=0)(=0)C3CCCC3 1.995
2 [O-]cle(F)ce(c2ccenc12)S(=0)(=0)N3CCCC3 3.981
3 Cclceee(C)c1CN2CCN3C=C([O-])C(=0)C=C3C2 6.3
4 Oclcec(c2ceencl2)S(=0)(=0)C3CCCC3 6.31
5 Cclcec(ccl)S(=0)(=0)c2cc(F)c([O-])c3nceec23 6.31
6 Oclecee(c2ceencl2)S(=0)(=0)N3CCCC3 7.943
7 Oclc(Cl)ce(c2ccenc12)S(=0)(=0)N3CCCC3 10
8 [O-]1C1=CN2CCN(Cc3ccc(Cl)cc3Cl)CC2=CC1=0 10
9 [O-]1C1=CN2CCN(Cc3c(Cl)ccec3Cl)CC2=CC1=0 10
10 Ccleec(CIN@@H+]2CCN3C=C([O-])C(=0)C=C3C2)c(C)cl 13
11 [O-1C1=CN2CCN(Cc3c(F)ccec3Cl)CC2=CC1=0 16
12 Ocle(Cl)ce(c2cecencl2)S(=0)(=0)C3CCCC3 19.95
13 Cclee(c2ecenc2c10)S(=0)(=O)N3CCCC3 19.95
14 Ccleec(ccl)S(=0)(=0)c2ccc(O)c3nceec23 19.95
15 Oclec(\C=C(/C#N)\ C(=0)N2CCC2)cc(c1[O-])[N+](=O)[O-] 33
16 [O-1C1=CN2CCN(Cc3c(F)cccc3F)CC2=CC1=0 38
17 [O-]C1=CN(C=CC1=0)c2cc(cc[nH+]2)c3cccec3 40
18 [O-]1C1=CN2CCN(Cc3ccc(F)cc3Cl)CC2=CC1=0 40
19 [O-]C1=CN2CCN(Cc3cccce3ClCC2=CC1=0 40
20 Cclecec(CN2CCN3C=C([O-])C(=0)C=C3C2)c1C 40
21 [O-]C1=CN(C=CC1=0)c2cccc(c2)c3ccccc3d 47
22 [O-]C1=CN2CCN(Cc3ccccc3F)CC2=CC1=0 50
23 CcleecccclCN2CCN3C=C([O-])C(=0)C=C3C2 50
24 CCS(=0)(=0)clecc(O)c2necec]2 50.12
25 CC1=CC(=O)C(=CN1c2cccc(c2)c3ccece3)O 53
26 [O-]C1=CN(C=CC1=0)c2nccc(c2F)c3cccec3 55



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

C[C@@H](0)C1=CC(=0)C(=CN1c2ccce(c2)c3ceccc3)O
Ccleec(C)c(CN2CCN3C=C([O-])C(=0)C=C3C2)c1
COclecec(ccl)C2(CC2)c3cec([nH[n3)cdsc(C)ncdC
[O-]C1=CN2CCN(Cc3ccccc3C#N)CC2=CC1=0
Oclec(\C=C(/C#N)\ c2cncen2)cc(c10)[N+](=0)[O-]
[O-]C1=CN(C=CC1=0)c2cccc(n2)c3cccec3
OCC1=CC(=0)C(=CN1c2ccce(c2)c3cccec3)O
OCC1=CC(=0)C(=CN1c2ccc(cc2)c3cccec3)O
CN1C(=0)C(=CN=C1c2cccc(c2)c3cccec3)O
CCN1C(=0)S\ C(=C\ 2cc(O)c([O-])c(c2)[N+](=O)[O-])\ C1=0
OB(0)C1=CN(C=C([O-])C1=0)c2ccce(c2)c3cccec3
OC1=CN=C([N-]C1=0)c2ccc(cc2)C(F)(F)F
CCN(CCO)C(=0)\ C(=C(/N)\ c1cc([O-1)c(O)c(c1)[N+](=O)[O-]) \C#N
[O-]C1=CN2CCN(Cc3cccee3)CC2=CC1=0
COclceccc1CN2CCN3C=C([O-])C(=0)C=C3C2
Cclcec(ccl)c2cec(O)c3ncecc23
COclcec(CN2CCN3C=C([O-])C(=0)C=C3C2)ccl
[O-]C1=CN2CC[N@H+](Cc3ccc(cc3)C(F)(F)F)CC2=CC1=0
OC1=CN(C=CC1=0)c2cc[nH+]c(c2)c3cccec3
COclcce(ccl)[Ce@H](C)c2cc([nH]n2)c3sc(C)nc3C
CCN(CC)C(=O)\ C(=C(/[O-])\ clec([O-1)c(O)c(c1)[N+](=0)[O-]) \ CEN
[O-]C1=CN(C=CC1=0)c2cc(ccn2)c3ccenc3
OC1=CN=C([N-]C1=0)c2cccc(c2)C#Cc3ccccc3
[O-]C1=CN(C=CC1=0)c2cc(ccn2)c3ccncc3
Cclee(C)ec(c1)N2C=C(0)C(=0)C=C2CO
C[C@H](clcccecl)c2ec([nH]n2)c3sc(C)ne3C
[O-]C1=CN(C=CC1=0)c2cc(ccn2)c3cccen3
OC1=CN=C([N-]C1=0)c2cccs2
COclcec(ccl)[C@H)(C)c2cc([nH]In2)c3sc(C)nc3C
C[C@H](clcccecl)c2ee([nHn2)c3sc(C)nc3C
[O-]C1=CN(C=CC1=0)c2nccc3cccec23
COclcee(Ce2ec([nHIn2)c3sc(C)nc3C)ecl
C[C@@H](clcceecl)c2ec([nHn2)c3sc(C)ne3C
Cclnc(C)c(s1)c2ce([nHn2)C(C)(C)c3cecec3
Cclecec(ccl)S(=0)(=0)c2cc(O)c3nccec3c2
CC(O)C[N@H+]1CCN2C=C([O-])C(=0)C=C2C1
Cclen2ne(cec2n1)N3C=CC(=0)C(=C3)[O-]
Cclece(ccl)N2C=C(0)C(=0)C=C2CO
[O-]C1=CN2CC[N@H+](Cc3ccc(cc3)C#N)CC2=CC1=0
Cclnc(C)c(s1)c2ce(Cc3cecec3)[nH]n2
[O-]C1=CN2CCN(CCc3cccec3)CC2=CC1=0
COclcee(ccl)C2=C(N(C)C(=0)C(=C2)O)c3ccnec3
Ccleec(ccl)C(=0)c2ccc(O)c3necec23
OCC1=CC(=O)C(=CN1CCCc2ccccc2)[O-]
CC1=C(O)C(=0)C=CN1c2cc(C)cc(C)c2
Cclcec(N2C=C(O)C(=0)C=C2CO)c(C)cl
[O-]1C1=CN2CCN(Cc3ccenc3)CC2=CC1=0
Cclnc(C)c(s1)c2ce(CCe3ccecc3)[nHIn2
Ccleec(ecl)e2ne(C)c(s2)c3cc[nHIn3
Cclnc(C)c(sl)c2cc[nH[n2
CC1=C(O)C(=O)C=CN1c2cccec2
CCclec([nHn1)c2sc(C)nc2C
CCclnc(C)c(s1)c2cc[nH]n2

61
63
75
100
108
128
140
140
170
179
200
210
214
220
250
251.19
400
450
456
470
551
574
590
672
680
700
826
860
860
900
962
1,000
1,100
1,100
1,584.89
1,600
1,667
1,700
2,000
2,000
2,000
2,100
3,981.07
4,500
5,500
5,800
6,300
8,000
11,000
16,000
18,000
20,000
21,000



80 CC[C@H](clceceel)c2ec([nH+][nH]2)c3sc(C)ne3C 21,000
81 Cclnc(sclc2ec[nH]n2)c3cccec3 24,000
82 CCnlcc(c(C)nl)c2ec[nHIn2 69,000
83 Ccleen2¢(c(C)[nH+]c2c1)c3cc[nH]n3 85,000
84 Cclnc(C)c(s1)c2ce([nH]n2)c3cccec3 130,000
Test Set
1 [O-]cle(F)ce(c2ecenc12)S(=0)(=0)c3cec(F)cc3 3.981
2 [O-]C1=CN2CCN(Cc3cccce3C(F)(F)F)CC2=CC1=0 60
3 CCN(CC)C(=0)\ C(=C\ clec(O)c([O-])c(c1)[N+](=O)[O-])\ CEN 60
4 COclecec(\C=C\ C(=0)c2cc(O)c(O)c(c2)[N+](=0)[O-])cl 70
5 COclcce(Oc2ecce(c2)C3=NC=C(O)C(=O)N3C)ccl 93
6 Ccleee(ecl)C(=0)c2ce(O)c(O)c(c2)[N+](=0)[O-] 127
7 CCCCclcec(ccl)N2C=C(O)C(=0O)C=C2CO 160
8 CN1C(=0)C(=CN=C1c2ccc(Cl)c(c2)C(F)(F)F)O 180
9 Cclnc(C)c(s1)c2ce([nH[n2)C3(CC3)cdcccccd 210
10 [O-]C1=CN2C(=CC1=0)CSc3cccec23 400
11 CC(C)C1=CC(=0)C(=CN1c2ccce(c2)c3cecce3)O 410
12 CCC(CC)C[N@H+]1CCN2C=C([O-])C(=0)C=C2C1 630
13 [O-]C1=CN(C=CC1=0)c2ccnc([nH+]2)c3ccccc3 706
14 Ocleccec2ecencl?2 1,584.89
15 [O-]C1=CN(C=CC1=0)c2ccccc2 2,400
16 OCC1=CC(=0)C(=CN1c2ccccc2)O 3,400
17 Oc1¢([O-])ec(ccl[N+](=O)[O-])\ C(=C(/C#N)\ C(=O)N2CCC2)\ [O-] 3,560
18 Oclcec(c2ceencl2)S(=0)(=0)[O-] 6,309.57
19 [NH3+]CCC1=CC(=O)C(=CN1c2cccc(c2)c3ccccc3)O 13,000
20 Cclnc(C)c(s1)c2ce(CCCc3eccec3)[nH][nH+]2 34,000
21 Cclcec2[nH+]c(C)c(c3cc[nHn3)n2cl 80,000
Table S6. 3D QSAR dataset of known A24AR inhibitors.
L‘gi‘fd Canonical SMILES 1Cs0 (nM)
Training Set
1 Nclnc(c2cce(F)ce2)c(c3cec(O)ne3)cdnc(Ccbece(F)en5)nn14 0.3
2 Nclnc(NCc2ccsc2)ne3sc([nH+]c13)c4occcd 0.36
3 CN1C=C(C=CC1=0)c2c(nc(N)n3nc(nc23)[C@H](O)cdnccccdF)c5ceeces 0.52
4 Nclne(NCc2cceen2)nc3sc([nH+]c13)c4occcd 0.68
5 Nclnc(NCCc2occc2)nc3sc([nH+]c13)c4occc4 2.93
6 COclceccc1CNe2ne(N)e3ne(sc3n2)cdcccecd 5.34
7 COclceccc1Cn2cee3ne(ne(N)c3n2)c4ocecd 6.21
8 COclcec(Ce2ne3c(C4=CN(C)C(=0)C=C4)c(nc(N)n3n2)c5cceccb)ncl 7.72
9 Nclnc(en2c3cccec3ncl2)c4ccee(Br)cd 10.1
10 COclcecc(cl)c2en3cdcccecdnc3c(N)n2 10.1
11 Ccloc(ccl)c2ne(N)e3nn(Ccdcececcd)cc3n2 10.91
12 Ccloc(ccl)c2ne(N)ne3N(CCN4ACCN(CC4)c5eccec5F)C(=0)C=Nc23 11.7
13 Nclnc2cee(Clycc2e3[nH+]c(nn13)c4occcd 12
14 CC(=O)Nclcc(nc(nl)n2nc(C)cc2C)c3ccec(n3)N4CCOCC4 13
15 Nclnc2c(cnn2CCc3ccc(O)cc3)cdnc(nnl4)c5ocecs 14
16 Nclnc(NCc2cenec2)ne3sc([nH+]c13)c4occcd 15.3
17 COc1cc(OC)ce(cl)c2ec(NC(=0)C)ne(n2)n3nc(C)cc3C 17
18 COCICN(C1)c2ccec(n2)c3cc(NC(=0)C)ne(n3)ndnc(C)ccaC 18
19 CCCCclnc2[nH]c[nH+]c2c3nc(nn13)c4cccccdCl 18
20 COclcccc(cl)c2en3cdcec(F)c(F)ccdnc3c(N)n2 27



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
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

CCC(=O)Nclce(ne([nH+]1)n2ne(C)ecc2C)c3cnec(OC)c3
Nclnc(en2c3cccce3nel2)c4occcd
Nclnc(en2c3cecce3ncl2)cdecc(F)ccdF
Nclne(en2c3ccece3ncl2)cdeec(Cl)ecd
Nclnc(en2c3cecce3ncl2)cdecc(Br)ccd
Nclnc(en2c3cccce3ncl2)cdeccecd
CCCCclnc2[nH]c[nH+]c2c3nc(Ccdcccccd)nnl3
COclceec(CNe2ne(N)ce3ne(se3n2)cdcccecd)cl
CCNclc2¢(ne(N)n3nc(ne23)cdocccd)nnlC
Ccloc(ccl)e2ne(N)nc3N(CCN4ACCN(CC4)c5eccec5)C(=0)C=Nc23
COclcce(ccl)c2en3cdececcdnc3c(N)n2
CCCCclnc2[nH]c[nH+]c2c3nc(nn13)cdccec(Cl)c4
CCCCclnc2[nH]c[nH+]c2c3nc(nn13)cdcec(O)ccd
Ccloc(ccl)c2ne(N)ne3N(CCN4ACCN(CC4)c5ece(F)cc5)C(=0)C=Nc23
Clclec2ne(NCc3ccenc3)nc(C(=0)cdecesd)c2s1
Nclce(c2ocec?)c3oc(ne3cl)c4occcd
CCCCcInc2[nH]c[nH+]c2c3nc(nn13)c4cccecd
COclccecclc2en3c4cccecdnc3c(N)n2
CCOclece(cc1)C2=CN3C(=O)N(N=C3C(=N2)N)c4cccccs
C[C@@H](Nclnc(C(=0)c2ccc(C)s2)c3sccc3nl)cdccencd
Ccle(nc(N)c2nc3cecee3n12)cdcccecd
Ccleec(s1)C(=0)c2nc(NCc3cenen3)ncdccsc24
C[C@@H](Nclnc(C(=0)c2ccc(C)s2)c3sccc3nl)cdcceend
COclcec(CNe2ne(N)ce3[nH+]c(sc3n2)c4occcd)ccl
CCNclnc(C(=0)c2ccc(C)s2)c3scec3nl
CCCCclnc2[nH]ncc2c3nc(nn13)c4cccccdCl
Nclnc(ne2sc(ncl2)c3ccccc3)cdocccsd
COC(=0O)Nclcc(nc(nl)n2nc(C)cc2C)c3cncc(OC)c3
CCCCclnc2[nH]c[nH+]c2c3nc(nn13)cdccc(C)ecd
Ccleec(s1)C(=0)c2nc(NCc3cccen3)ncdcesc24
CCCCclne2[nH]c[nH+]c2c3nc(nn13)cdccec(C)cd
CCCCCclInc2[nH]c[nH+]c2c3nc(nn13)c4cccccd
Ccloc(ccl)c2ne(N)nc3N(CCcécceccd)C(=0)C=Nc23
CCCCclnc2[nH]c[nH+]c2c3nc(nn13)c4occcd
Nclee(NC(=0)CN2CCCCC2)cc3nc(ocl3)cdocccs
C[C@H](O)CCclnc(N)c2nc(n(C)c2nl)n3ncen3
CNclee2ne(NCce3ecenc3)ne(C(=0)cdccesd)c2s1
Nclnc(ne2sc(ncl2)c3ocec3)c4occcd
CN(C)clec2ne(NCc3ccenc3)ne(C(=0)cdccesd)c2s1
Ccleec(s1)C(=0)c2nc(NCCc3cceen3)ncdcecsc24
CCclnc2[nH]c[nH+]c2c3nc(nn13)c4cccecd
0O=C(clcescl)c2nc(NCc3ccenc3)ncdcesc24
[O-]C(=0)C[C@@H]1CC[C@@H](CC1)Oc2ccc(cn2)c3ccc(cn3)cdnc5cc(ccc5[nH]4)CEN
Ccleec(ccl)C(=0)c2nc(NCc3ccence3)ncdccsc24
C[C@H](O)CCclnc(N)c2nc(n(C)c2nl)n3ncen3
C[C@H](NcInc(C(=0O)N2CCCC2)c3scce3nl)cdccencd
Ccloc(ccl)c2ne(N)nc3N(Ccdcececd)C(=0)C=Nc23
CCCCclnc2[nH]c[nH+]c2c3nc(nn13)cdccc(F)ccd
Ccloc(ccl)e2ne(N)nc3N(CCCc4cececd)C(=0)C=Nc23
0O=C(cIncesl)c2nc(NCc3ceenc3)ncdccsc24
CCCCclne2[nH]ncc2e3nc(nnl3)cdccce(Cl)c4
[O-]C(=0)CC1CCC(CC1)OC2CCN(CC2)c3cec(cn3)cdnc5e(F)ecec5[nH]4
Ccleec(s1)C(=0)c2nc(NCc3ccenc3)ncdcesc24

31
32.6
33.7
35.4
38.4
46.5

47

48

48
49.2
51.2

56

58
58.8

62
70.6

71
83.1

98

99

113.7
116
118
123
126
130
163
167
180
186
188
200
208
210
250
260

276.8
301

318.3
351
360
405
430
442
450
468

481.7
510
712
732
760
910
990



74 Ccloc(ccl)e2ne(N)nc3N(CC4CC4)C(=0O)C=Nc23 1,010

75 COclccecc1CN2C(=0)C=Nc3c2ne(N)nc3cdoc(C)ccd 1,016
76 Ccloc(ccl)e2ne(N)nc3c2nc(O)n3Ccécccecd 1,030
77 O=C(clccencl)c2ne(NCc3ccenc3)ncdcesc24 1,168
78 Ccloc(ccl)C(=0)c2nc(NCc3ccenc3)ncdcecsc24 1,252
79 COC(=O)NclInc2ec(ccc2[nH]1)S(=0)c3ccecc3 1,504
80 Clcleee(s1)C(=0)c2nc(NCc3ccenc3)ncdcecsc24 1,541
81 CCCCclnc2[nH]c[nH+]c2c3[nH+]c(nn13)c4ccc(OC)cc4 1,600
82 O=C(clcccecl)c2ne(NCce3ccenc3)ncdecsc24 1,619
83 Ccl[nH]e2ne(nc(NCc3cencec3)c2c1C)cdeccecd 1,711
84 O=C(clcenccl)c2ne(NCc3ceenc3)ncdccsc24 1,942
85 Cnlc(nc2¢(N)ne(CCCCO)ncl2)n3ncen3 2,100
86 C[C@@H](NcInc(C(=O)N2CCCC2)c3scce3nl)cdccencsd 2,347
87 CCCCclnc2[nH]ncc2c3[nH+]c(nn13)c4cec(OC)ccd 2,600
88 CC(C)NC(=O)cInc(NCc2ccene2)ne3cescl3 2,610
89 CCclec2ne(NCc3eeene3)nc(C(=0)cdeccs4)c2s1 3,750
90 COclececcIN2CCN(CCN3C(=0)C=Nc4c3nc(N)ncdc50c(C)ec5)CC2 3,810.50
91 CCCCclInc2ccccc2e3[nH+]c(nn13)c4ccc(O)ccd 5,300
92 O=C(N1CCCC1)c2nc(NCc3ccenc3)ncdccsc24 6,136
93 Ccleec(s1)C(=0)c2nenc3cecsc23 6,685
94 CNC(=0)clnc(NCc2ceene2)nc3cescl3 7,107
95 CCCC(=0)Oclccc(CCNe2ne(N)e3ne(n(C)c3n2)ndnccnd)ccl 9,770
96 CNC(=0)[C@H]10[C@H]([C@H](O)[Ce@H]10)n2cnc3c(NCCCCc4cccccd)nenc23 14,600
Test Set

1 Nclnc2c(ecnn2CCc3cccec3)cdnc(nnl4)c5ocecs 12

2 Nclnc(SCc2ccec(CO)e2)c(CEN)c(c30ccc3)c1CEN 22

3 CC(=O)Nclce(nc(nl)n2nc(C)cc2C)c3ccec(n3)N4CCC(O)CC4 22

4 CC(C)(C)cleec(ccl)c2en3cdcccecdnc3c(N)n2 33

5 CC(=0)Oclcec(CCNe2ne(N)n3nc(ne3n2)cdocccd)ccl 38.9

6 CCOC(=0)CCCOclccc(CCNe2ne(N)n3nc(ne3n2)c4occcd)ccl 50

7 COclence(cl)c2ec(NC(=0)C)ne(n2)n3nc(C)cc3C 57

8 COCCN(C)clecee(nl)c2cc(NC(=0)C)nec(n2)n3nc(C)cc3C 70

9 Nclnc(en2c3cecee3ncl2)cdecc(O)ccd 81.3
10 Ccloc(ccl)c2nc(N)ne3N(CCC4CCN(CC4)c5eceee5)C(=0)C=Nc23 279
11 C[C@@H](O)CCclnc(N)c2nc(n(C)c2nl)n3ncen3 420
12 Cclcec2[nH]e(ne2n1)c3cce(ne3)cdcec(O[C@@H]5CC[C@H](CC(=0)[O-])CC5)nc4 490
13 Nclnc2c(ecnn2Cc3ccc(OCc4cccced)ce3)cdhne(nnl5)c6ocecd 500
14 Nclnc(ne2nce(nnl2)c3occc3)N4CCCN(CCcbecec6NC(=0)Cc56)CC4 1,479
15 0O=C(clencesl)c2nc(NCc3ceenc3)ncdccsc24 1,715
16 Ccl[nH]c2nc(nc(N[C@@H]3CCCCNC3=0)c2c1C)c4cccecd 2,060
17 CCNC(=O)clInc(NCc2ccene2)nc3cescl3 2,516
18 CCCCclnc2[nH]ncc2c3[nH+]c(nn13)c4cec(OCC)ccd 2,700
19 CCOclece(CCNe2ne(N)c(nc2Cl)C(=O)[NH+]=C(N)N)ccl 3,400
20 C=Cclcc2nc(NCc3ccenc3)nc(C(=0)cdcecs4)c2s1 3,750
21 C[C@@H](Nclnc(C(=O)N2CCCC2)c3sccc3nl)cdccencd 6,760
22 Ccleec(s1)C(=0)c2nc(C)nc3cesc23 7,847
23 Clclece(CO[C@H](Cn2cene?2)c3cec(Cl)ec3Cl)c(Cl)cl 14,253
24 CCNC(=0)[CeH]10[C@H]([C@H](O)[C@@H]10)n2cnc3c(NCCCCc4cccccd)nenc23 26,500




Table S7. Electronic properties of ligand forms of R. palmatum major metabolites (in eV).

Ligand Form £HOMO £LUMO Ag n u w
1 -6.8537 -3.1767 3.6770 1.8385 -5.0152 6.8403
2 -6.4134 -3.4512 2.9622 1.4811 -4.9323 8.2128
Aloe-emodin 3 -6.2245 -3.2879 2.9365 1.4683 -4.7562 7.7035
4 -5.1081 -2.5442 2.5639 1.2820 -3.8261 5.7097
5 -5.3011 -2.8360 2.4651 1.2326 -4.0686 6.7149
6 -4.6440 -1.9205 2.7235 1.3617 -3.2822 3.9557
1 -6.8255 -3.1426 3.6829 1.8415 -4.9840 6.7448
2 -6.3779 -3.3847 2.9933 1.4966 -4.8813 7.9602
Chrysophanol 3 -6.2081 -3.2660 2.9421 1.4710 -4.7371 7.6271
4 -5.0816 -2.4914 2.5902 1.2951 -3.7865 5.5353
5 -5.0780 -2.8130 2.2650 1.1325 -3.9455 6.8729
6 -4.5940 -1.8685 2.7255 1.3627 -3.2312 3.8308
1 -5.1484 -2.5171 2.6313 1.3157 -3.8328 5.5829
2 -5.1222 -2.8273 2.2949 1.1475 -3.9747 6.8842
Emodin 3 -4.9383 -2.8029 2.1354 1.0677 -3.8706 7.0159
4 -4.6185 -1.8930 2.7255 1.3627 -3.2558 3.8892
5 -4.6926 -2.3628 2.3298 1.1649 -3.5277 5.3416
1 -6.7375 -3.1065 3.6310 1.8155 -4.9220 6.6719
2 -6.1298 -3.2090 2.9208 1.4604 -4.6694 7.4648
Physcion 3 -6.3698 -3.4146 2.9551 1.4776 -4.8922 8.0989
4 -5.1309 -2.4979 2.6329 1.3165 -3.8144 5.5260
5 -5.2727 -2.7692 2.5034 1.2517 -4.0210 6.4584
6 -4.6005 -1.8755 2.7250 1.3625 -3.2380 3.8475
1 -6.1419 -3.1308 3.0111 1.5055 -4.6363 7.1387
2 -6.1363 -3.3761 2.7601 1.3801 -4.7562 8.1958
Rhein 3 -6.1499 -3.2503 2.8997 1.4498 -4.7001 7.6185
4 -4.9859 -2.4559 2.5300 1.2650 -3.7209 5.4723
5 -5.1946 -2.7709 2.4237 1.2119 -3.9828 6.5447
6 -4.5353 -1.8210 2.7143 1.3571 -3.1782 3.7213
Dopamine * -6.2276 -0.4518 5.7758 2.8879 -5.0152 1.9310
Levodopa * -6.2883 -0.5905 5.6979 2.8489 -4.9323 2.0761
* Standard drugs.
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Figure S1. Experimental and predicted ICso correlation of (a) training dataset and (b) test dataset for a 3D-
QSAR model of ASN.
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Figure S2. Experimental and predicted ICso correlation of (a) training dataset and (b) test dataset for a 3D-

QSAR model of MAOB.
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Figure S4. Experimental and predicted ICso correlation of (a) training dataset and (b) test dataset for a 3D-

QSAR model of A2aAR.
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