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Table S1. The method to calculate rate constant following the conventional transition state theory

The rate constant (k) was calculated by using the conventional transition state theory (TST)

(at 298.15 K, 1M standard state) according to the equation (1):*>

k= aKkBTTe_(AGi)/RT (1)
Where: o is the reaction symmetry number ,%7
K contains the tunneling corrections calculated using the Eckart barrier,®
ksis the Boltzmann constant,
h is the Planck constant,

AG*” is the Gibbs free energy of activation.

The Marcus Theory was used to estimate the reaction barriers of SET reactions.®!? The free

energy of reaction AG” for the SET pathway was computed following the equations (2,3).

0 2
DG = %(1 + AG%) (2)
A= AEggr — AGgey (3)

where AGser is the Gibbs energy of reaction, AEser is the non-adiabatic energy difference

between reactants and vertical products for SET.34

For rate constants that were close to the diffusion limit a correction was applied to yield
realistic results’®. The apparent rate constants (kapp) Were calculated following the Collins—Kimball
theory in the solvents at 298.15K;'® the steady-state Smoluchowski rate constant (kp) for an
irreversible bimolecular diffusion—controlled reaction was calculated following the literature as

corroding to equations (4,5).1>17

_ kystkp
Kapp= krst+ kp “)
kp = 4R, DspNy (5)
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where Rag is the reaction distance, Na is the Avogadro constant, and Dag = Da + Dg (Das is the
mutual diffusion coefficient of the reactants A and B),'%'® where Da or Ds is estimated using the

Stokes—Einstein formulation (6).1%:2°

61704 or B

(6)

Dyors =

7 is the viscosity of the solvents (i.e. n(H,0) = 8.91x107* Pa s, n(pentyl ethanoate) = 8.62x107* Pa s)

and a is the radius of the solute.

The kinetic study requires different considerations. In this study, the solvent effects of water and
pentyl ethanoate were modelled by the solvation model density (SMD) method 2222, Water (dielectric
constants, € = 78.35) and pentyl ethanoate (e = 4.73) are the de facto standard solvents in the
literature to mimic the polar and nonpolar environments in the human body '>232, Thus, these
solvents were used to model the physiological environments. The solvent cage effects were included
following the corrections proposed by Okuno,?® adjusted with the free volume theory according to
the Benson correction'>?7-2° to reduce over-penalizing entropy losses in solution. For the species that
have multiple conformers, all of these were investigated and the conformer with the lowest
electronic energy was included in the analysis.?#?> The hindered internal rotation treatment was also
applied to the single bonds to ensure that the obtained conformer has the lowest electronic energy
2530 All transition states were characterized by the existence of only one single imaginary frequency.
Intrinsic coordinate calculations (IRCs) were performed to ensure that each transition state is

connected correctly with the pre-complex and post-complex.
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Table S2: The Cartesian coordinates and energies of TS of the reaction between compound OB with HOO®
following the FHT mechanism in studied solvents

Name OB-C2-H-OO0H (pentyl ethanoate)

Cartesian Coordinates Frequency and Energy

OOIIIIIIIIIIIIIIIIIIIIIIOOOOOGOOOOOOOOOOOOZﬁﬁﬁﬁﬁﬁn

4.02297000
3.47670800
2.12564400
1.30390900
1.85891000
3.20786800

-0.17578300
-0.88942600

-0.14491100
1.01374200

-0.79132800

-2.27903500

-2.98434000

-2.23553700

-2.95480000

-4.32903300

-5.03187600

-4.37138700
-2.799759000
5.338829500
5.91229100
4.19803200
-5.16407200

-5.62060200
-6.36762300

-0.31688500
1.74900200
3.60674900

-0.82634400
0.23163600
1.62362300
0.61919300

-0.55385300

-0.33661200

-2.39846100

-4.86254300
6.94758100
5.39490000
5.87635100
5.09077900

-6.25269200

-4.77333700

-6.20547900

-6.64852600
0.11463200

-1.37055400
0.20001400
5.85057200
5.89803000
5.52537000

0.31378500
-0.98530500
-1.08457800
0.02713500
1.29967800
1.42839000
-0.19038900
1.10203600
2.25431500
2.53455000
-1.03548900
-1.15285500
-0.02824900
1.23004200
-2.33546300
-2.43023900
-1.32592100
-0.11510300
2.31230600
0.34399800
1.59824200
-2.06655400
0.88825800
1.80977000
-1.41788900
-0.87470400
-2.08593000
2.42183900
3.09769700
2.03582900
3.35865000
2.83662100
-0.55507200
-2.02711700
-3.19941200
-3.35396100
1.38541900
2.01549600
2.30470900
-2.07190900
2.53152100
2.32010000
1.28411000
-0.60069200
-0.24549700
-1.04514000
-1.83593000
-0.11711200
-1.97135800
-0.81302800

-0.62894000
-0.39582700
-0.02635400
0.07075600
-0.17091600
-0.51387900

0.40406900
0.42598800
0.91795400
-0.02245400
-0.72121300
-0.55739800
-0.10896700
0.21953200
-0.83190400
-0.64811600
-0.19083100
0.06290700
0.30292400
-0.92473400
-1.29369400
-0.57964000
0.54824300
-0.45215400
0.01952900
1.77289600
0.15089600
-0.67863400
0.97681000
1.92369100
0.35492900
-0.99923000
-1.67725100
-0.72646800
-1.17845200
-0.83950600
-1.54969800
-2.16048800
-0.46003300
0.08136000
0.06309300
-0.90715700
-1.21404500
0.45514400
2.55429500
2.00374900
1.78517800
1.06691100
1.05448900
1.66421300

Zero-point correction=

Thermal correction to Energy=
Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=
Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

0.397197 (Hartree/Particle)
0.422695
0.423639
0.341955
-1356.025847
-1356.000349
-1355.999405
-1356.081089
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Name

OB-C2-H-OOH (water)

Cartesian Coordinates

Frequency and Energy

OOIIIIIIIIIIIIIIIIIIIIIIOOOOOﬁooﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁzﬁﬁﬁﬁﬁﬁn

4.04355100 0.27687100

3.47840500
2.13261200
1.32800900
1.90182000
3.24794600
-0.14958800
-0.85835900
-0.09745000
1.07174700
-0.78004900
-2.26542500
-2.96006800
-2.20064700
-2.95142300
-4.32405700
-5.01578900
-4.34624000
-2.77273100
5.34561500
5.99645600
4.22169800
-5.11811400
-5.66587500
-6.36102900
-0.28150700
1.74562100
3.65977700
-0.76011200
0.26632200
1.68922400
0.69716700
-0.55177600
-0.33475300
-2.40251700
-4.86516000
7.03521200
5.55278900
5.92949900
5.02284700
-6.22869700
-4.86290000
-6.33274900
-6.66075900
0.16880500
-1.33381000
0.22356100
5.60617700
5.75912900
5.14670300

-1.00874800
-1.10401400

0.02009800
1.28794600
1.40549100
-0.18204600
1.11834700
2.26668600
2.53100300
-1.03963000
-1.14457300
-0.01734200
1.23521500
-2.32225800
-2.40762300
-1.30031100
-0.09779700
2.32480400
0.27554000
1.54088200
-2.10049500
0.92870200
1.76778700
-1.39590700
-0.84482400
-2.10013900
2.39417900
3.12405300
2.04381600
3.34173700
2.84802800
-0.57925900
-2.03454000
-3.18808200
-3.32718900
1.31476700
2.11164600
2.10431100
-2.08447400
2.54968300
2.20787800
1.18713300
-0.58062500
-0.21064100
-1.00001000
-1.81197400
-0.02980600
-1.88070900
-0.81261000

-0.70037400
-0.45468000
-0.08323500
0.01970200
-0.21418200
-0.56316600

0.36520100
0.37801500
0.86660300
-0.06213600
-0.73970900
-0.55829600
-0.10158600
0.21270400
-0.82999600
-0.63478200
-0.16762600
0.08537300
0.31617200
-1.03093800
-1.16880500
-0.61070300
0.57523600
-0.45625600
0.05205800
1.74495600
0.10064600
-0.72284300
0.92080300
1.87511700
0.32966400
-1.04143300
-1.70733800
-0.73045800
-1.18258500
-0.82486900
-1.39443600
-1.98665200
-0.23548700
0.10454000
0.05001600
-1.04742000
-1.09939300
0.48055500
2.51119100
1.99208100
1.75510900
1.43230500
1.21403700
1.78620400

Zero-point correction=

0.396085 (Hartree/Particle)

Thermal correction to Energy= 0.421785

Thermal correction to Enthalpy= 0.422729

Thermal correction to Gibbs Free Energy= 0.340119

Sum of electronic and zero-point Energies= -1356.031279
Sum of electronic and thermal Energies= -1356.005579
Sum of electronic and thermal Enthalpies= -1356.004635
Sum of electronic and thermal Free Energies= -1356.087244

Name

0OB-C12-H-OOH (pentyl ethanoate)

Cartesian Coordinates

Frequency and Energy

S5




OOIIIIIIIIIIIIIIIIIIIIIIOOOOOOOOOOGOOOOOOOZOOOOOOO

5.04590700
4.35655200
2.98843000
2.26481800
2.94934800
4.34283200
0.74143900
0.14661900
0.93106300
2.21449300
0.20559000
-1.29094000
-1.94838600
-1.14199200
-2.02094400
-3.39717500
-4.09183500
-3.34354500
-1.62413200
6.39018000
7.15604600
5.03790500
-4.04841600
-4.54508700
-5.39927700
0.35528800
2.49190600
4.86094900
0.32271400
1.16368600
2.84416400
1.97158000
0.60380900
0.56654100
-1.48742200
-3.98071000
8.18911200
6.83934600
7.06885900
5.97522100
-5.11645200
-3.70480400
-5.19406000
-5.83848300
0.73221300
-0.73099900
0.77832300
-4.59903100
-6.11557200
-4.91746500

-0.18688700 -0.06364800
-1.37426700 0.23696600
-1.34827700 0.40290300
-0.15197700 0.27482700
1.02574500 -0.01418000
0.99747500 -0.18135100
-0.22327700 0.41968900
1.11747000 0.23690900
2.26029200 0.69285200
2.33855600 -0.11276800

-1.12122300
-1.11116600
0.08786900
1.32107000
-2.26431600
-2.24453700
-1.05630200
0.11471000
2.43808800
-0.34202300
0.81239500
-2.54148600
1.20022000
2.05336300
-1.01969200
-0.76327700
-2.28436800
1.92490700
3.15250900
2.12726200
3.14784000
2.56906000
-0.74972300
-2.14201000
-3.17968500
-3.12737900
0.47974800
1.23953300
1.56309600
-2.36025000
2.83617600
2.48992000
1.48477200
-0.69361300
-0.09475000
-0.83120600
-1.75520700
0.50613600
-0.53073000
-0.34448500

-0.70866200
-0.75425000
-0.45501600
-0.15752800
-1.07233700
-1.07400600
-0.76131200
-0.43614600
-0.28314400
-0.20115900
-0.51504300
0.36508800
-0.01531600
-1.05934700
-0.79113000
1.80598300
0.63243100
-0.39641200
0.57662200
1.75547900
0.26494500
-1.15567500
-1.66055300
-0.57618300
-1.30285800
-1.30761900
-0.58892100
-1.47038200
0.27522700
0.21626100
-0.56436900
-1.59851100
-1.72867800
0.22930500
2.58303900
1.90232300
1.97415400
1.64978000
1.39287100
2.01109600

Zero-point correction=

Thermal correction to Energy=
Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=
Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

0.396708 (Hartree/Particle)
0.422380
0.423325
0.340884
-1356.027024
-1356.001352
-1356.000408
-1356.082848

Name

OB-C12-H-OOH (water)

Cartesian Coordinates

Frequency and Energy

C
C

5.03391100

-0.20406300

-0.07282000

4.32910400 -1.39165400 0.18045500

Zero-point correction=
Thermal correction to Energy=

0.395444 (Hartree/Particle)
0.421465
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OO0 I I I I I I I IIIIIIIIIIIIIIIOOCOOOOCOOHOOOHOOOOOOOOOZOOOOO

2.96080000
2.24935300
2.94801300
4.34143400
0.72656600
0.14028800
0.93455100
2.22981700
0.17969000
-1.31504500
-1.96115100
-1.13979700
-2.05254400
-3.42801200
-4.10657000
-3.35698600
-1.61900900
6.38232400
7.14721800
4.99794400
-4.05364200
-4.62541900
-5.42614300
0.34036000
2.45460000
4.86891700
0.34418000
1.14861900
2.86121500
2.01259200
0.57110300
0.52930800
-1.52341500
-4.01838700
8.18006200
6.82701600
7.05340000
5.94129700
-5.16208300
-3.82845500
-5.31391900
-5.80039500
0.73265200
-0.74641700
0.75002000
-4.41192000
-5.96685100
-4.69759400

-1.36168200
-0.15461200
1.02555300
0.99054100
-0.21829100
1.13344000
2.25582900
2.34908400
-1.09651400
-1.07191200
0.13063900
1.34491100
-2.21868300
-2.19085500
-1.00040700
0.16974500
2.47864200
-0.35710700
0.81629200
-2.58511100
1.26349200
2.04405400
-0.96010800
-0.77622800
-2.30093900
1.92026900
3.16211200
2.08064100
3.13226700
2.62829600
-0.72008500
-2.12206500
-3.13345600
-3.06896900
0.48762100
1.28216800
1.52864100
-2.42160000
2.86026700
2.43828100
1.43504200
-0.70913700
-0.12946400
-0.82968800
-1.77810700
0.35998500
-0.61467500
-0.56096300

0.34218100
0.25466200
0.01227500
-0.14953700
0.39940000
0.23914000
0.73915200
-0.04260600
-0.73629000
-0.77183900
-0.46097300
-0.14386100
-1.09782600
-1.08898500
-0.76281400
-0.44304100
-0.24373300
-0.21258800
-0.47529200
0.27013000
-0.03418600
-1.10045100
-0.76114400
1.77741300
0.53616100
-0.32683500
0.65065500
1.79861800
0.38243800
-1.07869400
-1.68880900
-0.61478500
-1.33835400
-1.32256000
-0.56192100
-1.41005200
0.34762600
0.13193200
-0.62225100
-1.73224500
-1.68770800
0.25889900
2.56478500
1.87779900
1.914956900
1.84857700
1.51299900
1.99884100

0.422409
0.338555

Thermal correction to Enthalpy=
Thermal correction to Gibbs Free Energy=

Sum of electronic and zero-point Energies= -1356.027598
Sum of electronic and thermal Energies= -1356.001577
Sum of electronic and thermal Enthalpies= -1356.000633
Sum of electronic and thermal Free Energies= -1356.084488
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