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Table S1. NMR data of 2 and 3

2 (Astragalin) 3 (Isoquercitrin)
Carbon
number P Ou™* ppm P dc**

ppm (mult., J in Hz) ppm (mult., J in Hz)
2 156.2 156.2
3 133.2 133.4
4 177.4 177.5
5 161.2 161.3
6 98.7 6.20 (1H, d, 1.8) 98.7 6.20 (1H, d, 1.8)
7 164.2 164.2
8 93.6 6.42 (1H, d, 1.8) 93.6 6.41 (1H, d, 1.8)
9 156.4 156.4
10 104.0 104.0
I' 120.9 121.6
2' 130.9 8.03 (1H, d, 9.0) 116.3 7.57 (1H, d, 1.8)
3 115.1 6.88 (1H, d, 9.0) 144.8
4 159.9 148.5
5' 115.1 6.88 (1H, d, 9.0) 1153 6.85 (1H, d, 9.0)
6' 130.9 8.03 (1H, d, 9.0) 121.2 7.58 (1H, dd, 1.8, 7.8)

5-OH 12.61 (1H, s) 12.63 (1H, s)

1 100.9 5.45 (1H, d, 7.8) 100.9 5.46 (d, 7.8)




2 (Astragalin)

3 (Isoquercitrin)

Carbon
number  9c* Oy ppm dc™P B
ppm (mult., J in Hz) ppm (mult., J in Hz)
2" 742 3.20 (1H, m) 74.1 3.25 (1H, m)
3" 76,4 3.21 (1H, m) 76.5 3.21 (1H, m)
4" 69.9 3.09 (1H, m) 70.0 3.09 (1H, m)
5" 77.5 3.08 (1H, m) 77,6 3.09 (1H, m)
3.56 (1H, dd, 11.4,4.2) 3.58(d, 11.4)
6" 60.8 61.0
3.33 (1H, m) 3.34 (d, 10.8)
aRecorded in DMSO-dj, *150 MHz, ©600 MHz, 4125 MHz, €500 MHz
Table S2. NMR data of 5-7
5 (Rutin) 6 (Hesperidin) 7 (Neohesperidin)
Carbon
number 9c** 8y ppm o™ ! ocPe o4
pPpm (mult., J in Hz) pPpm (mult., J in Hz) ppm (mult., J in Hz)
2 159.3 783 g(s);) (IH, dd, 12.0;  78.6 5.51 (1H, dd, 12.0, 3.0)
3 e 42.0 3.25 (1H, m) 42.1 3.24 (1H, m)
' 2.78 (1H, dd, 17.4; 2.77 (1H, dd, 17.5; 3.5)
3.0)
4 179.4 196.9 197.0
5 162.9 162.9 163.0
6 99.9 6.23 (1H, d, 2.0) 96.3 6.11 (1H, d, 2.4) 96.4 6.12 (1H, d, 2.0)
7 166.0 165.0 165.1
8 948  642(1H,d,2.0) 955  6.14(1H,d,2.4) 955 6.13 (1H, d, 2.0)
9 158.5 162.4 162.5
10 105.6 103.2 103.3
' 123.1 130.8 130.4




5 (Rutin) 6 (Hesperidin) 7 (Neohesperidin)

Carbon
number 9c** 8™ ppm oche e dche o4
ppm (mult., J in Hz) ppm (mult., J in Hz) ppm (mult., J in Hz)

2 117.7 769 (1H,d,2.5) 1140 693 (1H,d,2.4) 1141  6.92(1H,d,2.5)

3 145.8 146.4 146.4
4 149.8 147.8 147.9
5' 116.0  6.90 (1H, d, 8.5) 112.0 6.94(1H,d,84,2.4) 112.0 6.94(1H,d, 8.0,2.0)
\ 7.65 (1H, dd, 8.5, 117.7 6.89 (1H, d, 8.4) 117.6 6.90 (1H, d, 8.0)
6 123.5
2.0)
5-OH 12.63 (1H, s) 12.00 (1H, s)
4’-OMe 55.6 3.77 (3H, s) 55.7 3.76 (3H, s)
1" 104.7 5.13 (1H, d, 8.0) 99.3 4.96 (1H, d, 7.8) 99.4 4.96 (1H, d, 7.5)
2" 75.7 3.51 (1H, d, 8.0) 72.9 3.22 (1H, m) 76.2 3.28 (1H, m)
3" 77.2 3.34 (1H, m) 76.2 3.26 (1H, m) 75.8 3.48" (1H)
4" 71.4 3.30 (1H, d, 9.5) 72.0 3.15 (1H, m) 73.0 3.12 (1H, m)
5" 78.1 3.43 (1H, d, 9.0) 75.4 3.53 (1H, m) 75.5 3.51°(1H)
3.42 (1H,dd, 11.0,  66.0 3.42(1H, dd, 12.0, 62.6 3.78 (1H, m)
6" 68.5 >0) 6.0) 3.35 (1H, m)
3.83 (1H, dd, 3.79 (1H, d, 10.4)
11.0,1.0)
I 102.4 4.54 (1H, d, 1.5) 100.5 4.52 (1H, s) 100.6 4.52 (1H, brs)
" 3.66 (1H, dd, 3.5, 69.5 3.13 (1H, m) 70.2 3.62 (1H, brs)
2 72.1
1.5)
" 3.56 (1H, dd, 9.5, 70.6 3.43 (1H, m) 70.7 3.42°(1H)
3 72.2
3.5)
4™ 73.9 331 (1H, d, 8.5) 70.2 3.30 (1H, m) 72.0 3.16 (1H, m)
5" 69.7 3.47 (1H, m) 68.2 3.63 (1H, m) 69.6 3.13 (1H, m)
6" 17.8 1.14 (3H, d, 6.0) 17.7 1.08 (3H, d, 6.6) 17.7 1.00 (3H, d, 6.0)




aRecorded in MeOD-d,, "Recorded in DMSO-ds_©125 MHz, 4500 MHz ©150 MHz, /600 MHz,
*overlap

Full mass spectrum
Spectrum from TRI_MRAT_{-}ESI 2021-11-10-10-32-06.wiff2 (semple 1) - TRI_MR47_[-)ES], ...om 0.143 min, noise filterad {noise mutiplier = 1.5), Gaussian smoothed (0.5 paints)
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Figure S1. HRESIMS of 1
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Figure S2. 'H NMR spectrum of 1
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Figure S3. 3C NMR spectrum (JMOD) of 1
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Figure S4. HSQC spectrum of 1
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Figure S5. HMBC spectrum of 1
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Figure S6. COSY spectrum of 1



Figure S7. NOESY spectrum of 1
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Simulation Details

Jobname: desmond_md_anti-diabetic_20042023
Entry title: Full System

CPU # Job Type  Ensemble Temp.[K] Sim.Time[ns] #Atoms  #Waters Charge
1 mdsim NPT 300.0 100.102 185274 52285 0

Protein Information
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Figure S9. Protein information is indicated Desmond 2018, version 4.
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PDB Mame 'LIG'

Mum. of Atoms 89 (total) 53 (heavy)
Atomic Mass 740.678 au

Charge 0

Mol. Formula C36H36017

Mum. of Fragments 9

Ium. of Rot. Bonds 19

Counter lon/Salt Information

Figure S10. Ligand information is showed by Desmond 2018 software in Linux or
Ubuntu enviroment.
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Figure S11. The RMSF (A) values of 3TOP enzyme
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Figure S13. The contacts between pose 472 and 3TOP.
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Figure S15. One 2D diagram showed the interactions between pose 305 and 2VF5
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Figure S16. One 2D diagram showed the interactions between pose 387 and 2VF5
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Figure S17. One 2D diagram showed the interactions between pose 136 (compound

4) and 2VF5
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Desmond — Schrodinger 2018, version 4

Read complex file of
posed72 and 3TOP: PDB in

Y A Desmond in Linux
1. Prepare protein wizard (pose_472_3TOP.pdb)
¥
_3 ; ; ' ;
Assign e band Add hydrogens| |Generate disulfide bonds Remirve suiens Cap termini
ordering below SA
Y ; ¥ L]
Interactive H-bond
optimizer
Y
L
. Selecting the mteractive Cimis;
Assessing the network optimizer Optumsing
L]
2. Desmond system builder
T
1 B 't L T 1
: Ox fTorm Setting distances | | Show border|| Click Setup
Selecting SPC . N | Rt e
I — Orthorombie | [ Buffer of 10A box Neutralise||0.15 M NaCl
‘ 3. Molecular Dynamics
Y L] L]
{Rmsce Inac Tam Simulation time: 100 ns, T= 300K, P=1.01325 bar| | Select CPU/GPU R
workspace

Scheme S1. Procedure molecular dynamic of the best docking pose 472 and 3TOP

enzyme: PDB.
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