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Scheme S1. The semi-synthetic routes and reference for flavonoid-derived drug 

molecules 3, 7, 8, 10, 11, 14, 16, and 19. 
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Scheme S2. The semi-synthetic routes and reference for flavonoid-derived drug 

candidates 22-25, 33, and 37-39. 
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Scheme S3. The semi-synthetic routes and reference for flavonoid-derived drug 

candidates 40-44, 46, and 47. 
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Scheme S4. The semi-synthetic routes and reference for flavonoid-derived drug 

candidates 48, 49, and 53-55. 
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Figure S1. Bioinformatic analysis for flavonoid-based marketed drugs (1–4 and 6–19) 

and clinical candidates (20–51 and 53–55). (A) Sankey diagram of drug-target-pathway. 

(B) Bar graph of GO pathway annotation analysis. (C) Bar plot of KEGG pathway 

annotation analysis. 
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Table S1. The original structural and physicochemical parameters of flavonoid-based drugs (1–4 and 6–19) and candidates (20–51 and 53–55). 
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1 
22368-

21-4 
COC1=CC(C(OC2=CC(O)=C(C(O)

=C23)OC)=CC3=O)=CC=C1OC 
344.32 2 7 2.47 -3.21 4 94.45 9 18 

0.500
0 

2 
251.4

6 
0.315

12 
0 

0.000
0 

3 1 0.33 0.67 0.56 0.29 0.88 

2 
520-
27-4 

O[C@H]([C@H]1O)[C@@H](O[C

@@H](OC[C@@H](O[C@H]2OC3

=CC(OC(C4=CC=C(C(O)=C4)OC)=

CC5=O)=C5C(O)=C3)[C@H]([C@

@H]([C@H]2O)O)O)[C@@H]1O)

C 

608.55 8 15 -0.63 -2.97 7 
234.2

9 
27 28 

0.964
3 

2 
409.0

6 
0.434

75 
10 

0.016
4 

5 3 0.60 0.40 0.51 0.35 0.95 

3 
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41-5 

O=C(OCC)COC1=CC=C2C(C=C(C

3=CC=CC=C3)OC2=C1)=O 
324.33 0 5 3.27 -3.97 6 61.83 6 19 

0.315
8 

2 
249.5

1 
0.224

76 
0 

0.000
0 

3 1 0.33 0.67 0.63 0.35 0.80 

4 
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41-9 

OC1=C(C2=O)C(OC(C3=CC=CC=

C3)=C2)=CC(O[C@H]4[C@H](O)[

C@H]([C@@H]([C@H](O4)C(O)=

O)O)O)=C1O 

446.36 6 11 0.00 -2.72 4 
183.2

1 
14 21 

0.666
7 

2 
296.8

3 
0.453

73 
5 

0.011
2 

4 2 0.50 0.50 0.47 0.20 0.93 

6 
27740-

01-8 

O[C@H]1[C@@H](O[C@H](C(O)

=O)[C@@H](O)[C@@H]1O)OC2=

CC(OC(C3=CC=C(C=C3)O)=CC4=

O)=C4C(O)=C2O 

462.36 7 12 -0.35 -2.43 4 
203.4

4 
15 21 

0.714
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2 
303.1

8 
0.487

43 
5 

0.010
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4 2 0.50 0.50 0.48 0.20 0.93 

7 
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O=C(COC1=C2C(OC(C3=CC=CC=

C3)=CC2=O)=CC(OCC(O[Na])=O)

=C1)O[Na] 

414.28 0 8 -2.66 -3.33 7 
125.0
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7 19 

0.368
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2 261.5 
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0.000
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3 1 0.33 0.67 0.48 0.35 0.87 
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OCCO)=C(OCCO)C=C4)OC5=CC(

OCCO)=CC(O)=C15 

742.68 10 19 -1.99 -2.72 15 
293.2

1 
36 33 

1.090
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2 
510.2

7 
0.439

06 
10 

0.013
5 

5 3 0.60 0.40 0.40 0.41 0.99 

9 
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OC1=C(OC2=C(C(O)=CC(O)=C2C

1=O)C/C=C(C)/C)C3=CC=C(C=C3)
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368.38 3 6 4.13 -4.04 4 96.22 9 21 
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9 

0.263
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0.000
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3 1 0.33 0.67 0.52 0.35 0.91 
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391.47 0 5 4.56 -4.39 6 55.84 11 20 
0.550

0 
2 

303.3
2 

0.163
62 

0 
0.000

0 
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0.266
7 

2 
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3 
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34 
0 

0.000
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3 1 0.33 0.67 0.55 0.23 0.83 
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85-9 

O=C1C=C(C2=CC=CC=C2)OC3=C
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284.27 2 5 2.61 -3.17 2 75.99 5 16 

0.312
5 

2 
206.9

4 
0.286

27 
0 

0.000
0 

3 1 0.33 0.67 0.48 0.27 0.86 

22 
146426
-40-6 

ClC1=CC=CC=C1C(OC2=C(C(O)=

CC(O)=C23)[C@H]([C@@H](C4)O

)CCN4C)=CC3=O 

401.85 3 6 3.52 -3.87 2 90.23 11 21 
0.523

8 
2 

281.7
9 

0.233
83 

2 
0.005

0 
4 2 0.50 0.50 0.46 0.27 0.93 

23 
204468
6-42-0 

O=C1C=C(C2=CC=CC=C2Cl)OC3

=C([C@H]4[C@@H](O)CN(C)CC4

)C(OP(O)(O)=O)=CC(O)=C13 

481.82 4 9 -0.65 -2.76 4 
146.5

7 
14 21 

0.666
7 

2 
321.9

1 
0.329

32 
2 

0.004
2 

4 2 0.50 0.50 0.41 0.33 0.95 

24 
100002
3-04-0 

ClC1=CC(C(F)(F)F)=CC=C1C(OC2

=C(C(O)=CC(O)=C23)[C@@H]([C
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469.84 3 6 4.27 -4.65 4 90.23 12 22 
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2 

311.2
5 

0.211
69 

2 
0.004

3 
4 2 0.50 0.50 0.44 0.33 0.95 
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COC1=CC(C(OC2=CC(OCC(O)=O)

=CC(OC)=C23)=CC3=O)=CC=C1O

C 

386.36 1 8 2.22 -3.59 7 
100.5

2 
10 20 

0.500
0 

2 
286.6

2 
0.311

14 
0 

0.000
0 

3 1 0.33 0.67 0.54 0.32 0.86 

26 
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11-5 

OC1=C2C(OC(C3=CC=CC=C3)=C

C2=O)=CC(O)=C1OC 
284.27 2 5 2.61 -3.17 2 75.99 5 16 

0.312
5 

2 
206.9

4 
0.286

27 
0 

0.000
0 

3 1 0.33 0.67 0.57 0.27 0.85 

27 
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48-3 

OC1=CC(C(OC2=CC(O)=CC=C2C

3=O)=C3O)=CC=C1O 
286.24 4 6 1.84 -2.79 1 

107.2
2 

5 15 
0.333

3 
2 
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9 

0.385
7 

0 
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0 
3 1 0.33 0.67 0.52 0.30 0.84 

28 
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39-5 
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5 
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0 
2 
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4 
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45 
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35-9 
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O)=C4)=C4O 

464.38 8 12 -0.35 -2.19 4 206.6 17 21 
0.809

5 
2 
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5 

0.486
72 

5 
0.010

8 
4 2 0.50 0.50 0.39 0.36 0.94 

30 
480-
39-7 

O=C1C[C@@H](C2=CC=CC=C2)

OC3=CC(O)=CC(O)=C13 
256.26 2 4 2.50 -2.94 1 66.76 5 15 

0.333
3 

2 
186.2

3 
0.264

4 
1 

0.003
9 

3 1 0.33 0.67 0.53 0.25 0.79 

31 
93602-

28-9 
O=C1CC(C2=CC=C(O)C=C2)OC3=

C1C(O)=CC(O)=C3 
272.26 3 5 2.16 -2.64 1 86.99 6 15 

0.400
0 

2 
192.5

8 
0.323

71 
1 

0.003
7 

3 1 0.33 0.67 0.55 0.25 0.80 

32 
10236-

47-2 

O[C@H]([C@H]1O)[C@@H](O[C

@@H](O[C@@H]2[C@H]([C@@

H]([C@H](O[C@H]2OC3=CC4=C(

C(C[C@H](O4)C5=CC=C(C=C5)O)

=O)C(O)=C3)CO)O)O)[C@@H]1O)

C 

580.54 8 14 -0.74 -2.73 6 
225.0

6 
27 27 

1.000
0 

2 
388.3

5 
0.432

19 
11 

0.018
9 

5 3 0.60 0.40 0.46 0.30 0.96 

33 
163941
7-53-0 

FC1=CC(C2=C(OC3=CC=CC=C3C

2=O)[C@H](CC)NC4=C5C(NC=N5

)=NC=N4)=CC=C1 

415.43 2 7 3.65 -6.40 5 92.79 4 23 
0.173

9 
4 

306.7
3 

0.265
38 

1 
0.002

4 
5 3 0.60 0.80 0.39 0.30 0.95 

34 
446-
72-0 

OC1=C(C2=O)C(OC=C2C3=CC=C(

C=C3)O)=CC(O)=C1 
270.24 3 5 1.63 -2.73 1 86.99 4 15 

0.266
7 

2 
191.0

3 
0.326

34 
0 

0.000
0 

3 1 0.33 0.67 0.60 0.29 0.80 

35 
490-
46-0 

OC1=CC([C@H]2OC3=CC(O)=CC(

O)=C3C[C@H]2O)=CC=C1O 
290.27 5 6 1.51 -1.76 1 

110.3
8 

9 15 
0.600

0 
2 

200.0
3 

0.377
44 

2 
0.006

9 
3 1 0.33 0.67 0.52 0.30 0.82 

36 
989-
51-5 

O=C(O[C@H]1[C@@H](C2=CC(O

)=C(O)C(O)=C2)OC3=CC(O)=CC(

O)=C3C1)C4=CC(O)=C(O)C(O)=C

4 

458.37 8 11 2.05 -2.16 4 
197.3

7 
13 22 

0.590
9 

3 
306.5

9 
0.449

59 
2 

0.004
4 

4 1 0.25 0.75 0.42 0.29 0.87 

37 
191814
3-53-9 

FC1(OC2=CC(C3(CC3)C(N[C@H](

C4)C5=CC=C(C=C5O[C@H]4C6=

CC=C(C(O)=O)C=C6)OC(F)F)=O)=

CC=C2O1)F 

559.47 2 8 6.02 -6.40 7 
103.3

2 
13 28 

0.464
3 

3 
370.5

9 
0.244

58 
2 

0.003
6 

6 2 0.33 0.50 0.45 0.36 0.92 
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38 
533884
-09-2 

[H][C@@]1(C2=CC(O)=CC=C2O[

C@H]3C4=CC=C(C=C4)O)CCC[C

@@]13[H] 

282.34 2 3 4.05 -3.64 1 49.69 9 18 
0.500

0 
2 207.5 

0.174
46 

3 
0.010

6 
4 1 0.25 0.50 0.57 0.24 0.85 

39 
923978
-27-2 

CC(C)(OC1=C(C)C=C(/C=C/C(C2=

CC=C(SC)C=C2)=O)C=C1C)C(O)=

O 

384.50 1 4 4.27 -5.66 7 88.9 9 22 
0.409

1 
2 

300.5
7 

0.221
81 

0 
0.000

0 
2 0 0.00 1.00 0.63 0.51 0.74 

40 
87626-

55-9 
O=C1C2=CC=CC(CC(O)=O)=C2O

C(C3=CC=CC=C3)=C1 
280.28 1 4 2.86 -3.72 3 63.6 3 17 

0.176
5 

2 
209.8

4 
0.234

37 
0 

0.000
0 

3 1 0.33 0.67 0.52 0.35 0.83 

41 
920113
-02-6 

O=C1C=C(C2=CC=CC=C2Cl)OC3

=C([C@H]4[C@H](CO)N(C)CC4)C

(O)=CC(O)=C13 

401.85 3 6 3.43 -3.87 3 90.23 11 21 
0.523

8 
2 

281.7
9 

0.233
83 

2 
0.005

0 
4 2 0.50 0.50 0.43 0.29 0.94 

42 
167869
-21-8 

NC1=C(C=CC=C1C(OC2=CC=CC=

C23)=CC3=O)OC 
267.28 1 4 2.63 -3.84 2 61.55 3 16 

0.187
5 

2 
202.7

6 
0.238

26 
0 

0.000
0 

3 1 0.33 0.67 0.55 0.26 0.82 

43 
165179
-35-1 

NC(C(F)=C1C)=C2C(OC(C3=CC=

C(C(F)=C3)N)=CC2=O)=C1F 
320.27 2 4 2.66 -5.18 1 78.34 2 16 

0.125
0 

2 
220.3

3 
0.243

18 
0 

0.000
0 

3 1 0.33 0.67 0.52 0.25 0.91 

44 
79619-

31-1 
OC(COC1=CC=C2C(OC(C3=CC=C

C=C3)=CC2=O)=C1)CNCCC 
353.42 2 5 3.03 -3.99 8 67.79 10 21 

0.476
2 

2 
279.5

9 
0.206

02 
1 

0.002
8 

3 1 0.33 0.67 0.65 0.44 0.80 

45 
3681-
93-4 

OC1=CC=C(C(OC2=C3C(O)=CC(O

)=C2[C@H]4[C@@H]([C@@H](O)

[C@@H]([C@H](O4)CO)O)O)=CC

3=O)C=C1 

432.38 7 10 -0.08 -2.27 3 
177.1

4 
15 21 

0.714
3 

2 
289.1

9 
0.431

34 
5 

0.011
6 

4 2 0.50 0.50 0.45 0.30 0.97 

46 
152735
-23-4 

O=C(C1=C2C(C(C(C)=C(C3=CC=C

C=C3)O2)=O)=CC=C1)NCCCN4C

CN(C5=CC=CC=C5OC)CC4 

511.62 1 7 4.91 -5.00 8 71.11 13 31 
0.419

4 
3 397.1 

0.162
78 

0 
0.000

0 
5 2 0.40 0.60 0.55 0.48 0.91 

47 
86433-

40-1 

CC(C)(CN1CCCCC1)OC(C(C=CC=

C2C3=O)=C2OC(C4=CC=CC=C4)=

C3C)=O 

419.52 0 5 5.30 -4.88 6 55.84 13 26 
0.500

0 
2 

324.4
9 

0.152
95 

0 
0.000

0 
4 2 0.50 0.50 0.52 0.41 0.89 

48 
139652
-86-1 

OC(CC1)CC[N+]1([H])CCCCCCO

C2=CC(C3=O)=C(C=C2)OC(C4=C

C=CC=C4)=C3C.[Cl-] 

435.56 1 5 5.54 -4.95 9 59 16 27 
0.592

6 
2 345.7 

0.143
74 

0 
0.000

0 
4 2 0.50 0.50 0.69 0.43 0.85 

49 
95272-

99-4 
OC1=CC(C2OC(C(C)=C3O)=C(C(C

2)=O)C(O)=C3C)=CC=C1O 
316.31 4 6 2.50 -3.03 1 

107.2
2 

9 17 
0.529

4 
2 

223.4
5 

0.337
61 

1 
0.003

2 
3 1 0.33 0.67 0.52 0.25 0.87 

50 
578-
86-9 

OC1=CC=C(C(C2)=O)C(O[C@@H

]2C3=CC=C(C=C3)O)=C1 
256.26 2 4 2.50 -2.94 1 66.76 5 15 

0.333
3 

2 
186.2

3 
0.264

4 
1 

0.003
9 

3 1 0.33 0.67 0.58 0.28 0.78 

51 
132147
-69-4 

O=C1C(C(O)=CC(O)=C2)=C2O[C

@H](C3=CC=C(O)C=C3)[C@@H]

1C 

286.28 3 5 2.43 -2.80 1 86.99 7 16 
0.437

5 
2 

203.5
8 

0.306
22 

2 
0.007

0 
3 1 0.33 0.67 0.52 0.26 0.83 

53 
807636
-25-5 

O=C(C(C1=CC(S(=O)(O[Na])=O)=

C(O)C=C1)=COC2=CC(O)=C3OC)

C2=C3O 

402.31 3 9 -1.92 -1.35 3 161.8 8 16 
0.500

0 
2 

245.1
2 

0.452
51 

0 
0.000

0 
3 1 0.33 0.67 0.48 0.42 0.92 

54 
144337
-18-8 

OC1=C(C(CCCCCCCCCCC)=O)C(

O)=C(C(CCCCCCCCCCC)=O)C(O)

=C1C2CC(C3=CC=C(O)C=C3)OC4

=CC(O)=CC=C24 

730.98 5 8 11.79 -9.78 24 
144.5

2 
31 45 

0.688
9 

3 
595.0

1 
0.170

72 
2 

0.002
7 

4 1 0.25 0.75 0.51 0.43 0.96 

55 
134336
-72-4 

O=C(O)COC1=CC(OC/C=C(C)/C)=

CC=C1C(/C=C/C2=CC=C(C(C)(C)

C)C=C2)=O 

422.52 1 5 5.55 -5.55 10 72.83 11 26 
0.423

1 
2 

345.3
1 

0.171
38 

0 
0.000

0 
2 0 0.00 1.00 0.58 0.50 0.76 

 


