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SI. Kinetic studies of the HAT reactions from XH to Y in literatures

The second-order rate constants k, and activation free energies AG7xyy of HATs

are listed in Table S1.

Table S1. Second-order rate constants (k,), activation free energies (AG7xyy) of HAT reactions
(XH/CumO*) and the references in CH;CN at 298 K.
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@ The uncertainty of date is smaller than 5%. ? The date of AG#xyy are derived from Eyring
equation k, = (kg T/h)exp(-AG#/RT).

SII. AG°(XH) determined by theoretical calculation in this work

In order to obtain the electronic effects of the substituents at position 4, the
changes of bond dissociation free energy AAG° between H-substituted phenols (4H,
10H and 15H) and other substituents in the 2, 6-di-fert-butylphenol series, 2, 6-di-
methylphenol series and 4-substituted phenols respectively, are compared in Table 2.
The AG°(XH) values of some 2, 6-di-tert-butylphenol series, 2, 6-di-methylphenol
series and 4-substituted phenols determined by theoretical calculation in this work are
listed in Table S2.

Table S2. AG°(XH) of O-H bonds in phenols in CH;CN at 298 K determined by the iBonD HM
method in this work.

XH AG°(XH) (kcal/mol) “ XH AG°(XH) (kcal/mol) “
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@ AG°(XH) values are obtained by the iBonD HM method in this work.

SIII. Calculation process

AG7(CumOO°) = -41.63 kcal/mol, AG*(XH) of antioxidants should be within the
scope of 44.35 ~49.80 kcal/mol, the calculation process is provided below.

XH + CumOO* — X'+ CumOO-H (1)
AG7xy/cumoo” = AG(XH) + AG7°(CumOO") (2)

The magnitude of second-order rate constant for equation 1 is 10 ~ 105 M-!s’!, as it is
easy and accurate to determine the rate constant by stopped-flow method.
According to Eyring equation:

k, = (kgT/h)exp(-AG7/RT) 3)
When T = 298 K, we substitute the constants into the eq 3 to obtain the relationship

between the activation free energy AG7 and the second-order rate constant k.

AG?* = 1.36373X(12.7926 - 1g k») (4)

When k, = 10 M-Is!, AG*xi/cumoo’ = 16.08 kcal/mol,
AG7(XH) = AGxp/cumo0” - AG7(CumOO°) = 49.80 kcal/mol
When k, = 10° M-1s'!, AG#gnamy = 10.63 kcal/mol,

AG7(XH) = AG7xp/cumo0” - AG7(CumOO°) = 44.35 kcal/mol
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