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Reagents: Potassium carbonate
Catalysts: Sodium iodide
Solvents: Acetone; 48 h, reflux

Step 1. Reagents: Potassium carbonate
Solvents: Dimethylformamide; 30 min, rt,
Step2.2h, 70C
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Hot alkaline hydrolysis with NaOMe
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(7) 13358-62-8

Step 1. Reagents: Disodium EDTA dihydrate, Sodium sulfite
Catalysts: Sodium carbonate
Solvents: Water; t—75°C

Step 2. 75°C; 30 min, 75°C; 4 h, 75°C

Step 1. Catalysts: Potassium hydroxide

Solvents: Water; rt ., O
Step 2. rt; 1—67°C; 22.5 h, 87°C; 67°C—20 °C
Step 3. Reagents: Hydrochloric acid

Solvents: Water; pH 5.2 H
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Step 1. Reagents: Trichloroacetonitrile, Triphenylphosphine
Solvents: Tetrahydrofuran; 3 h, rt
Step 2. Reagents: 4-(Dimethylamino)pyridine; 2 h, reflux

Step 1. Reagents: Triphenylphosphine

Solvents: Tetrahydrofuran; 5 min, rt
Step 2. Reagents: Diisopropyl azodicarboxylate; 2 h, it — 45 °C
Step 3. Solvents: Water

Step 1. Reagents: Triphenylphosphine

Solvents: Tetrahydrofuran; 5 min, rt
Step 2. Reagents: Diisopropyl azodicarboxylate; rt — 45 °C; 2 h, 45 °C
Step 3. Solvents: Water

Reagents: Potassium carbonate
Solvents: Dimethylformamide; 2 h, 90 °C; 90 °C - 0 °C

Step 1. Reagents: Potassium carbonate
Solvents: Acetone; 10 min, 10 °C

Step2.10°C;4 h,10°C

Step 3. Reagents: Potassium hydroxide; 2 h, 10 °C o
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o] Step 4. Reagents: Sodium hydroxide
Solvents: Water; 10°C — 40°C; 1 h,40°C
Reagents: Hydrochloric acid
Solvents: Water; pH 3
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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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Step 1. Reagents: Sodium hydride

Solvents: Dimethylformamide; 15 min, rt
Step 2. Solvents: Dimethylformamide; 5 min, rt; overnight, rt
Step 3. Reagents: Hydrochloric acid

Solvents: Water; pH 8.5 - 9.5, cooled
Step 4. Reagents: Hydrochloric acid

Solvents: Chloroform; 10 min, rt; 1 h, it; 1 — 0°C
Step 5. Reagents: Sodium carbonate

Solvents: Water; pH9-8.5,0°C

Step 6. Reagents: Boron tribromide

Solvents: 1,2-Dichloroethane; cooled; rt; 14 h, 85 - 90 °C; 85 *C—rt
Step 7. Reagents: Sodium carbonate

Solvents: Water; pH 9 - 9.5, cooled

Step 1. Reagents: Pyridine; t — 0°C;0°C —rt; 40 h, rt

Step 2. Reagents: Potassium hydroxide OH ©
Solvents: Methanal, Water; 24 h, rt
Step 3. Reagents: Pyridine, Potassium hydroxide; rt — 60 °C; 1 h, 60°C (22) 146426-40-6
-
Step 4. Reagents: Hydrochloric acid A

Solvents: Water; pH8-9
Step 5. Reagents: Boron tribromide

Solvents: 1,2-Dichloroethane; rt — 0 *C; 5 h, 100 °C
Step 6. Reagents: Sodium carbonate, Water; pH 8- 9

Step 1. Reagents: Diisopropylethylamine
Solvents: N-Methyl-2-pyrrolidone

|
0™ Step 2. Reagents: Water [14]

Step 3. Reagents: Bromotrimethylsilane
Step 4. Reagents: Ammonium bicarbonate
Solvents: Acetonitrile, Water

Step 1. Reagents: Dicyclohexylcarbodiimide
\ Catalysts: 4-(Dimethylamino)pyridine
N Solvents: Dichloromethane; 12 h, it; it — 0°C
F Step 2. Reagents: Lithium bis(trimethylsily)amide
Cl Solvents: Tetrahydrofuran, Hexane; 0 °C; 0°C — rt; 2.5 h, rt

I
o
-

-~ HO. Step 3. Reagents: Hydrochloric acid
I'e) Solvents: Water; acidified
o Step 4. Reagents: Hydrochloric acid
(o] Solvents: Water; 3 h, rt
Step 5. Reagents: Pyridinium chloride
Catalysts: Quinoline; 2.5 h, 180 “C
Step 6. Reagents: Sodium carbonate
Solvents: Methanol; pH 10

(24) 1000023-04-0

Step 1. Reagents: Calcium carbonate
Solvents: Dimethylformamide; 24 h, rt
Step 2. Reagents: p-Toluenesulfonic acid monohydrate -~

o . -
Solvents: Benzene; 3 h, reflux
j\ok/ Br

Step 1. Reagents: Potassium hydroxide
Solvents: Ethanol, Water; rt; 24 h, rt
Step 2. Reagents: Selenium dioxide

/OD\/ Solvents: Isoamyl alcohol; rt; 7 h, reflux
+
~o 0 Step 3. Reagents: Hydrogen
Catalysts: Palladium
© ©CH Solvents: Chloroform; rt
Step 4. Reagents: Calcium carbonate e
Solvents: Dimethylformamide; 24 h, rt

Step 5. Reagents: p-Toluenesulfonic acid monohydrate
Solvents: Benzene; 3 h, reflux

Reagents: Acetic acid, Sodium acetate

U Y Solvents: Isopropanol; it — reflux; 48 h, reflux
P

Step 1. Reagents: O-(7-Azabenzotriazol-1-yl)}-N,N,N',N'- o
tetramethyluronium hexafluorophosphate
Solvents: Dimethylformamide; 5 min, rt O OH
o Step 2. Reagents: Diisopropylethylamine; 2 h, rt F O 0.
> Step 3. Reagents: Potassium hydroxide \f O
O o o Q F Solvents: Acetonitrile, Water; rt
o .\ <

HO (g

HO. o E o . HN
|O Step 4. Reagents: Lithium hydroxide
Solvents: Methanol, Water; 4 h, 35 °C o o
Step 5. Reagents: Hydrochloric acid )rF
NH Solvents: Water; pH 1 -2 (37) 1918143-53-8 0 F

Ho 0.0
\©\ + o7 . o + @Er .
OH or Ho

Step 1. Reagents: Hydrochloric acid
Solvents: Ethanol; overnight, rt; 5h, rt — 0 °C

o
o) SN Step 2. Catalysts: Sodium hydroxide o
HO + Solvents: Acetonitrile; 1 h, 70 °C
" ~g o oH [20]
Ie) Step 3.70*C; 2h,70°C o

Step 4. Reagents: Hydrochloric acid
Solvents: Water;, <pH 3,0°C (39) 923978-27-2

(38) 533884-08-2

Scheme S2. The semi-synthetic routes and reference for flavonoid-derived drug
candidates 22-25, 33, and 37-39.
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Reagents: Acetic acid, Permanganic acid
(HMnO ), potassium salt (1:1)

Solvents: Acetone, Water; 4 h, 0 °C

CH O .
. Solvents: Dimethyl sulfoxide; 3 h, 60 °C
SRS -

N Step 1. Reagents: Sodium hydride
Ho. N Solvents: Dimethylformamide; 10 min, 0 °C
- Step 2.2 h, 25 °C
Cl Step 3. Reagents: Hydrochloric acid
0 OH i \’;© Solvents: Methanol, Water; acidified, < 20 °C
o] 22
- Step 4. Reagents: Pyridinium chloride; 1.5 h, 180 *C; 180 °C — 25 °C
o] Step 5. Reagents: Sodium carbonate
0 0 Solvents: Methanol, Water; pH 10 OH ©
Step 1. Reagents: Tin, Hydrochloric acid
Solvents: Ethanol, Water; rt — reflux;
P Reagents: Acetic acid, Sulfuric acid; 2 h, reflux; reflux — rt o~
o
OH O O _N. t; 0.5 h, reflux Step 2. Reagents: Potassium hydroxide
oo Solvents: Water; pH 9.5 [23]
(42) 167869-21-8
NHPiv
NHPiv

F HCI, 1,4-dioxane, reflux
_—

NH, O [24]
(43) 165179-35-1

Step 1. Reagents: Sodium hydroxide

HO o] Solvents: Isopropanol, Water
e : '
+
(L) g

Step 2. Reagents: Propylamine
Solvents: Ethanol

)
FI>[COZEt . )ﬁF NaH, 14-dioxane (toluene), reflux;
£ OTHP NHPiv

DMF, 5 h, 180 °C

Step 1. anhydrous benzene, rt, 15 min

Step 2. anhydrous benzene, reflux, 18 h

(47) 88433-40-1

Scheme S3. The semi-synthetic routes and reference for flavonoid-derived drug
candidates 40-44, 46, and 47.
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DMF, 110 °C H
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(48) 139652-86-1
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Q Reagents: Boric acid (H3BOz)
HO
OH +
H Solvents: Ethylene glycol; 3 h, 130 °C
HO

[29]

(49) 95272-98-4

HO
HO.

HO. (o] o. .0

O | Reagents: Sulfuric acid ¢y Step 1. Reagents: Sulfuric acid; 2 h, t HO
~ _— - : “

o O Solvents: Water; 2 h, it OH Step 2. Reagents: Sodium chloride HO 'OH
OH © oH Solvents: Water; rt OH
[30]
[311
(53) 807636-25-5
o o OH C OH O
Reagents: Boron trifluoride etherate; overnight, 100 °C P N
WOW < @\ ¥ oy
HO OH 32] HC OH

Step 1. Reagents: Hydrochloric acid
Solvents: 1,4-Dioxane; 4 h, rt

Step 2. Reagents: Sodium hydroxide fo)
Solvents: Water; neulralized, cooled O
o

o]
Step 3. Reagents: Hydrogen
Catalysts: Palladium dihydroxide

Solvents: Methanol, Tetrahydrofuran; 1.5 h, 1 atm, rt

OH
(54) 144337-18-8
OH
o a \Q (&o
Ethanol, KOH CIOCH,COOH o o)
O e et o< T 0
‘ B S
40°C, 19 h
)\/\ 0 OH O % O
o °© 23]

(55) 134336-72-4

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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35212- | CC(C)OC1=CC=C(C2=0)C(OC=C2 : 0.277 0.150 0.000
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[HI[C@@]1(C2=CC(0)=CC=C20[
as | 533884 | canpcace=c(c=ca0)ccelc | 28234 | 2 3 | 405 | 364 | 1 | 4969 | 9 18 | 0900 |, fgg7s | 04| 5 | 00101 1 | 025 | 050 | 057 | 024 | 085
002 | SoHRCY 0 46 6
CC(C)(OCI=C(C)C=C(IC=CIC(C2=
30 | 9283978 | CC(s0)c=Ca=0)C=CI10)C(0)= | 38450 | 1 4 | 427 | 566 | 7 | 889 | o 2 |09 2 3050z, | 000 ], 0 | 000 | 100 | 063 | 051 | 074
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