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31 Table S1. The bond parameters of the optimized geometries of A, AB, AL and DA

32

33

34

35

36

Altenusin Altenusin B Alterlactone Dehydroaltenusin
Bond length Bond length Bond length Bond length
Bond (A) Bond (A) Bond (A) Bond (A)
1C-2C 1.428 1C-2C 1.385 1C-2C 1.432 1C-2C 1.414
1C-6C 1.382 1C-6C 1.396 1C-6C 1.422 1C-6C 1.401
1C-9C 1.501 2C-3C 1.400 1C-16C 1.482 2C-3C 1.416
2C-3C 1.426 3C-4C 1.386 2C-3C 1.390 2C-9C 1.462
2C-27C 1.464 4C-9C 1.501 3C-4C 1.390 3C-4C 1.384
3C-4C 1.400 4C-5C 1.426 4C-5C 1.400 3C-12C 1.469
4C-5C 1.386 5C-6C 1.423 5C-6C 1.398 4C-5C 1.407
5C-6C 1.408 5C-25C 1.479 6C-17C 1.488 5C-6C 1.392

9C-11C 1.398

9C-10C 1.399

17C-18C 1.401

12C-13C 1.517

9C-10C 1.403

9C-11C 1.403

17C-27C 1.403

12C-20C 1.347

10C-23C 1.510

10C-12C 1.387

18C-19C 1.493

13C-14C 1.547

10C-12C 1.399

11C-14C 1.397

18C-24C 1.396

13C-18C 1.498

11C-13C 1.388

11C-32C 1.509

24C-25C 1.386

18C-22C 1.339

12C-15C 1.387

12C-15C 1.398

27C-28C 1.387

20C-23C 1.461

13C-15C 1.399

14C-15C 1.389

2C-140 1.340

23C-22C 1.461

3C-210 1.338

2C-230 1.358

4C-90 1.356

1C-240 1.335

5C-290 1.353

6C-210 1.348

10C-90 1.424

5C-290 1.352

13C-170 1.364

12C-190 1.380

16C-230 1.223

9C-100 1.223

15C-190 1.379

15C-170 1.364

16C-220 1.347

9C-110 1.348

27C-280 1.232

25C-260 1.204

19C-220 1.445

13C-110 1.469

27C-340 1.343

25C-270 1.384

25C-320 1.374

23C-260 1.226

30C-290 1.425

28C-270 1.441

28C-300 1.359

22C-270 1.346

4C-7TH 1.080 1C-7TH 1.084 3C-7TH 1.082 30C-290 1.426
6C-8H 1.082 3C-8H 1.082 5C-8H 1.079 6C-8H 1.080
11C-14H 1.083 10C-13H 1.086 10C-11H 1.088 4C-7TH 1.081

12C-16H 1.087

14C-16H 1.084

10C-12H 1.095

14C-15H 1.091

23C-25H 1.095

28C-29H 1.088

10C-13H 1.095

14C-16H 1.092

23C-24H 1.093

28C-31H 1.090

19C-20H 1.089

14C-17H 1.091

23C-26H 1.092

28C-30H 1.090

19C-21H 1.089

18C-19H 1.084

30C-31H 1.095

32C-33H 1.093

24C-26H 1.086

20C-21H 1.084

30C-32H 1.095

32C-34H 1.095

27C-29H 1.082

30C-31H 1.094

30C-33H 1.088

32C-35H 1.092

140-15H 0.985

30C-32H 1.088

170-18H 0.966

170-18H 0.966

300-31H 0.966

30C-33H 1.094

190-20H 0.962

190-20H 0.962

320-33H 0.962

240-25H 0.988

210-22H 0.988

210-22H 0.973

270-28H 0.975

340-35H 0.969

230-24H 0.963




37 Table S2. Global chemical reactivity descriptors (eV) of the studied compounds and comparison with gallic

38 acid (GA).
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S. No Parameters Altenusin Altenusin B Alterlactone Dehydroaltenusin GA
1 Electronegativity(y)  3.469 3.342 3.783 4.783 4.19
2 Chemical potential (u) -3.469 -3.342 -3.783 -4.783 -4.19
3 Chemical hardness ()  2.155 2.107 2.250 1.860 3.64
4 Chemical softness(S)  1.078 1.054 1.125 0.930 0.14
5 Electrophilicity (w)  12.967  11.767 16.097 21.268 2.41

Table S3: The bond length of the selected OH sites.

Sl.no Antioxidants Position of OH Bond length

A-1 0.988

1 A A-2 0.962
A-3 0.966

AB-1 0.973

AB-2 0.963

2 AB AB-3 0.966
AB-4 0.962

AL-1 0.985

3 AL AL-2 0.966
AL-3 0.962

DA-1 0.988

4 DA DA-2 0.975




60 Table S4. Computed topological values of hydrogen bond interactions in altenusin, altenusin B, alterlactone

61 and dehydroaltenusin using AIMAIL. All the values are in a.u

62
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77
78
79
80
81
82
83
&4
85
86
87
88
&9
90
91
92
93
94

Energy
Hydrogen interaction OH bond P Vip Ellipticity | (kcal/mol)
210-22H---280 A-1 0.054 0.155 0.004 -17.740
210-22H---270 AB-2 0.045 0.156 0.059 -12.041
140-15H---230 AL-1 0.050 0.150 0.014 -14.274
240-25H--100 DA-1 0.047 0.139 0.003 -12.775
270-28H---260 DA-2 0.026 0.101 0.739 -7.349

Table S5: The calculated value of AE;, to find out the stability of the radicals.

Sl.no Antioxidants Position of OH AE;, (kcal/mol)
A-1 8.75
1 A A-2 -12.47
A-3 -3.40
AB-1 3.85
AB-2 3.04
2 AB AB-3 -3.71
AB-4 -13.49
AL-1 10.79
3 AL AL-2 -0.41
AL-3 -10.71
DA-1 15.83
4 DA DA-2 7.43




95 Table S6: Calculated value of BDE, the proton dissociation enthalpy (PDE), ETEs, PAs, SET-PT and
96 SPLET mechanism enthalpies for the different OH positions in Altenusun B, Altenusin, Dehydroaltenusin
97 and Alterlactone using M062x function.

98
99
SLno | Compound | Position BDE PDE ETE PA IE+PDE | PA+ETE
of OH | (kcal/mol) | (kcal/mol) | (kcal/mol) | (kcal/mol) | (kcal/mol) | (kcal/mol)

1 A Al 102.89 416.51 105.5 312.18 548.60 417.68

A2 83.19 396.81 93.3 304.58 528.90 397.93

A3 87.99 401.60 88.6 314.07 533.70 402.71

2 AB AB 1 99.70 413.32 105.6 308.88 543.77 414.49

AB 2 99.31 412.93 111.3 302.82 543.38 414.12

AB3 87.85 401.46 90.1 312.43 531.92 402.57

AB 4 82.14 395.76 90.7 306.12 526.21 396.87

3 AL AL 1 102.46 416.08 107.4 309.82 556.10 417.26

AL?2 91.86 405.48 97.5 309.10 545.49 406.62

AL 3 85.93 399.54 101.0 299.69 539.56 400.70

4 DA DA 1 106.58 420.20 114.3 307.11 572.25 421.40

DA 2 97.69 411.31 111.4 301.12 563.36 412.50
100
101
102
103
104
105
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107
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117
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119
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121 Table S7. Gibbs free energies of reactants (R), transition states (TSs) and products (P) of the different OH
122 site for the radical (*OOH) attacks with the dibenzopyrone phenolic derivatives calculated at UB3LYP/6-
123 311G(d,p) and M06-2X/cc-pVDZ level of theory in the gas and water phase.

UB3LYP/6-311G(d,p) MO06-2X/cc-pVDZ
Antioxidants Gas Phase Water Phase Water Phase
R TS P R TS P R TS P
A-1 0 23.89 11.17 0 23.07 6.07 0 31.08 12.41
A-2 0 6.40 -8.71 0 9.51 -8.40 0 12.55 -5.60
A-3 0 12.74 -0.12 0 12.45 -4.11 0 20.50 -1.22
AB-1 0 19.30 6.67 0 20.11 3.81 0 20.59 9.08
AB-2 0 14.44 5.79 0 16.77 4.70 0 23.82 8.93
AB-3 0 12.41 -0.01 0 12.34 -4.18 0 13.05 -1.23
AB-4 0 591 -9.52 0 8.71 -9.49 0 12.08 -6.62
AL-1 0 22.09 12.84 0 20.57 7.51 0 24.57 12.04
AL-2 0 13.55 2.24 0 14.52 -1.08 0 19.55 2.53
AL-3 0 6.54 -7.70 0 10.27 -6.85 0 18.60 -2.96
DA-1 0 25.05 17.32 0 24.80 11.82 0 28.83 16.35
DA-2 0 19.09 9.24 0 19.17 5.46 0 27.56 7.31
124
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137 Table S8. The docking scores of compounds A, AB, AL and DA with XO enzyme.
138
139
140 S.No. Antioxidants Docking Score (kcal/mol)
141
142
143
144
145
146
147
148
149
150
151

1 A -52.08
AB -58.98
AL -42.57
DA -42.57

E N IVS I \S)
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Table S9. QikProp predicted ADMET properties.
No. of No. of P log BB
Antioxidants| MW | Rotatable D;’I']‘;’r Agﬁpt Q(l:/v';’g Primary ? fo% Rule of Five
Bonds Metabolites |brain/blood
A 290.272 6 3 4 1.904 5 -1.716 0
AB 290.272 6 3 4 1.41 5 -1.894 0
AL 288.256 4 2 5 1.157 5 -1.322 0
DA 288.256 3 1 6.25 0.72 3 -1.377 0
Range 130to 725| Otol5 |0to6|2t0o20| -2t06.5 1to8 -3to 1.2 | Maximum 4

MW- Molecular weight of the molecule
Donor HB - Estimated number of hydrogen bonds that would be donated by the solute to water molecules in an aqueous solution

Accept HB - Estimated number of hydrogen bonds that would be accepted by the solute from water molecules in an aqueous solution
QP log o/w - Predicted octanol/water partition coefficient
Rule of Five- Lipinski’s Rule of 5 Violations

Table S10: The optimized structure of the radicals of A, AB, AL and DA
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184 Figure S1: i) The side view ii) The top view of the optimized structures of a) A b) AB ¢) AL and d) DA.
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Figure. S2: The expected hydrogen bonding in the compounds with the distance in A.
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214 Figure S3 Optimized geometries for Transition state structures of A, AB, AL and DA with the selected
215 pertinent bond lengths and their imaginary frequencies (cm') at B3LYP/6-311G(d,p) level of theory in gas
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216 phase. Only relevant hydrogens are shown.
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3.3 Atomic charges

The natural charge distribution analysis is used to reveal the most reactive atoms of a compound. It is
reported that hydrogen of OH with the highest positive charge connected to oxygen with highest
electronegative atom, will be cleaved easily to donate hydrogen. Hence, charges of different oxygen and
hydrogen atoms of the four compounds were calculated and are represented graphically in figure 3. From
the figure, it is clear that the oxygen of AB-4, A-2, and AL-3 are having the greatest negative charge, -
0.708, -0.706, and -0.700 respectively.

Figure S6: Computed natural charge distribution for oxygen and hydrogen atoms in A, AB, AL, and DA.



239 Among all the OHs, the hydrogen of AB-1 is showing the greatest positive value + 0.494. The order of the
240 hydrogen charge follows AB-1 > A-1>AL-1>AL-2> AL-3>A-3>AB-3> A-2> AB-4> AB-2>DA-1
241 > DA-2.
242 This guides us to measure the tendency of the OH that is more favourable for the bond cleavage. The AB-
243 1, and A-10Hs are preferred to cleave more easily than the other OHs groups present in other compounds.
244 This suggests that AB and A have better radical abstracting ability than the other molecules.
245
246
247
248
249 Table S11: Calculated value of BDE, the proton dissociation enthalpy (PDE), ETEs, PAs, SET-PT and
250 SPLET mechanism enthalpies for the different OH positions in Altenusun B, Altenusin, Dehydroaltenusin
251 and Alterlactone using B3LYP function.
| Antioxidant Position | BDE PDE (kcal/mol) ETE PA IE + PDE PA + ETE
.no ntioxidants cal/mo
of OH (kcal/mol) (kcal/mol) | (kcal/mol) | (kcal/mol) | (kcal/mol)
A-1 99.94 417.87 61.4 357.25 588.73 418.62
1
A A-2 78.64 396.56 54.7 342.66 567.42 397.32
A-3 87.74 405.67 47.3 359.12 576.52 406.42
AB-1 95.03 412.95 63.8 349.93 578.22 413.71
5 AB AB-2 94.21 412.14 72.6 340.34 577.40 412.89
AB-3 87.43 405.36 48.0 358.12 570.62 406.11
AB-4 77.62 395.54 48.7 347.55 560.80 396.30
AL-1 101.99 419.92 64.5 356.17 597.61 420.67
3 AL AL-2 90.75 408.68 62.8 346.62 586.37 409.43
AL-3 80.41 398.34 68.4 330.64 576.03 399.09
DA-1 107.06 424.98 79.0 346.76 617.03 425.74
4 DA DA-2 98.62 416.54 66.9 350.41 608.59 417.30
252

253
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XYZ Coordinate of the optimized structure of the four Antioxidants.
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-1.64445400

-2.70281700

-2.82283300

-3.23725500

-0.87971900

0.14358600

-1.66888400

1.14092000

1.15972700

1.92682800

2.15657700

1.99636100

0.25609200

-0.48275700

-0.18956700

0.39019000

0.33361000

0.58975300

0.69459900

-0.24363400

1.51502100

-0.60185000

-0.85951900

-0.29205200

0.05263100

0.70284200

1.34103100

2.02945300

1.86616800

0.32308500

-0.94073500

0.72117900

0.09749000

1.22875500

-0.58966700

-0.57230100

-1.13050400

-1.21159500

-1.10760800

0.05938800

0.51607700



366

367

368

369

370

371

372

373

374

375

376

377

378

379

380
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382

383

384

385

386

387
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2.50509000

1.10500000

0.58186900

1.42992200

2.82437000

3.35877400

1.05429300

4.42249900

0.22739500

0.62606800

-1.09478900

-0.88073400

-1.61838900

-1.38445300

-1.79491700

-0.31981800

-1.88905500

-3.09033800

-3.62492700

-1.54704400

-1.03202200

-3.73593700

-3.00314100

3.06227700

2.32257700

1.15261900

0.98481800

-0.31776600

-1.40239100

-1.21431000

0.05336300

-2.40048800

0.22557500

2.13762200

3.25472300

1.98481000

-0.44498600

0.78382800

0.97164100

0.12163900

1.05370100

1.88141100

0.78355200

1.70273800

-1.55497000

-2.45140000

-0.32559100

-1.58823500

2.34846600

2.99042600

-0.28279600

-0.17483600

0.02638600

0.15376400

0.07791100

-0.14305500

0.33310600

-0.21946300

-0.32884400

-0.64940500

-0.13048700

0.05709200

0.54845200

2.06465600

2.61150800

2.28992000

2.39314300

0.27418800

0.48343700

-0.31494800

-0.63855900

-0.10584900

-0.38620200

-0.51946100

-0.63867800
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-3.64904000

-5.07195600

-5.24946700

3.56181700

4.99203400

5.36868800

5.35639600

5.32422800

-2.58229300

-0.39974900

-1.31891300

-2.33134000

-2.23573500

-1.58365900

-3.24829100

-1.87041600

-0.71238300
-0.27565800
-0.54765700
0.23138700
0.17933300
0.97132000
0.33410600

-0.79562900



