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Figure S1A. Representative kinetic traces recorded in the reaction between 4MP and PMS.
Circles: experimental data. Only 4% of the recorded points are shown for clarity. Lines: results of
the best fit of the data to a single exponential function. [4MP], = 193 uM; [PMS], = 32.4 mM (a);
16.2 mM (b); 10.8 mM (c); [H,SO4] = 1.00 M; T = 25.0 °C; A = 370 nm; optical path length =
1.000 cm.
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Figure S1B. Representative kinetic traces recorded in the reaction between TMP and PMS.
Circles: experimental data. Only 4% of the recorded points are shown for clarity. Lines: results of

the best fit of the data to a single exponential function. [TMP], = 56.6 uM; [PMS], = 8.45 mM;
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[H>SO4] = 1.00 M; T'=50.0 °C (a); 35.0 °C (b); 25.0 °C (c); A = 370 nm; optical path length =
1.000 cm.
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Figure S2. APCI-MS identification of HDMPO" in the reaction mixture of DMP and PMS. [DMP], = 0.8
mM; [PMS], = 2.6 mM; pH ~ 2.5-3. Inset: calculated spectrum for the formula C;H3N,0O".
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Figure S3. APCI-MS identification of HTMPO" in the reaction mixture of TMP and PMS. [TMP], = 0.7
mM; [PMS], = 2.5 mM; pH ~ 2.5-3. Inset: calculated spectrum for the formula C;sH;;N,O".
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Figure S4. APCI-MS identification of H4MPO" in the reaction mixture of 4MP and PMS. [4MP], = 0.8
mM; [PMS], = 2.5 mM; pH ~ 2.5-3. Inset: calculated spectrum for the formula C3H;;N,O".
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Figure S5. APCI-MS identification of HSMPO" in the reaction mixture of SMP and PMS. [SMP], = 0.8
mM; [PMS], = 2.7 mM; pH ~ 2.5-3. Inset: calculated spectrum for the formula C,;H;;N,O".
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Figure S6. APCI-MS identification of HSNPO" in the reaction mixture of SNP and PMS. [SNP], = 0.7
mM; [PMS], = 2.6 mM; pH ~ 2.5-3. Inset: calculated spectrum for the formula C;,HgN;0;*.
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Figure S7. APCI-MS identification of HSCPO" in the reaction mixture of SCP and PMS. [5CP], = 0.8
mM; [PMS], = 2.5 mM; pH ~ 2.5-3. Inset: calculated spectrum for the formula C;,HgN,OCI".
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Figure S8. Temperature dependencies of the second-order rate constants of the oxidation pathways of the
protonated phen derivatives and HSOs~. [H,SO4] = 1.00 M, e HTMP*, m H4MP*, ¢ HSMP*, A H5CP*, ¥
HDMP*, €« HSNP*
Lines: results of the nonlinear fit to the Eyring equation (eq. 12).
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Figure S9. Temperature dependencies of the second-order rate constants of the oxidation pathways of the
deprotonated phen derivatives and HSOs~. /=1.00 M (NaNOs), e HTMP*, ¥ HDMP*

Lines: results of the nonlinear fit to the Eyring equation (eq. 12).



Scheme S1. The home-built flow-through titrating system. Picture 1: The thermostated closed titrating
vessel with the pH electrode, the immersed nozzle of the burette and a Pt-100 thermometer. Picture 2: The

flow-through optical cell. Picture 3: The complete system.

The pK,—s of DMP, TMP, 5CP, 5NP, and DMPO were determined by a combined pH
potentiometric and spectrophotometric method. The spectra of the samples were recorded on a
HP-8453 diode array spectrophotometer at constant temperature in the 200400 nm wavelength
range. Flow-through quartz cuvettes were used with an optical path length of 1.000 cm. Acidified
solutions (ionic strength is set to the desired value) were titrated with standardized NaOH
solution in a home-built flow-through titrating system.

The central piece of the titrating system is a thermostated closed vessel, which is
connected to a flow-through optical cell via a peristaltic pump. The liquid in the vessel is stirred
with a magnetic stirrer. The combined pH electrode, a thermometer and the nozzle of the burette
are immersed into the vessel. The solution is continuously circulated between the titration vessel
and the optical cell, each kept at the same temperature. After adding a sufficient aliquot of
titrating solution to the sample, the pH is measured and the spectrum of the solution is recorded
with the diode array spectrophotometer equipped with an HP 890904 Peltier thermostat.

Typically, 50-60 cm? solution was titrated and the added volume of the titrating NaOH solution
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was around 1 cm? by the end of the titration. Thus, there is a slight change in the ionic strength

throughout the titration, but this is negligible for all practical purposes.



