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Figure S1.'H-NMR spectra recorded for Piloty’s acid (blue g¢p@m) and benzenesulfinate
(green spectrum), and a mixture of Piloty’s acid Benzenesulfinate (10:1) (red spectrum) in
D,0. The spectra clearly show that Piloty’'s acid does contain any benzenesulfinate
impurity. Spectra are internally referenced to TMIBte that these spectra were recorded using
a 600 MHz spectrometer, resulting in excellent lkggan of the complex splitting pattern
expected for this higher order spin system.
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Effect of the presence of oxygen on the reaction @blOH with PA

To obtain information about the influence of oxygamthe reaction between CbIOH
and PA in alkaline solution, the reaction was as@stigated under aerobic conditions and in
the presence of varying concentrations of oxygesointion. The reactions were initiated by
the addition of a buffered solution of CblOH (pH.2,00.10 M carbonate buffer, 25 °C) to an
aqueous solution of PA. UV-Vis spectral change®noled for this reaction are shown in Figure
S2a. Figure S2b shows the corresponding plot adrabsce at 535 nm as a function of time.
The spectra once again show that there is a obzantion between CblOH.{a= 357, 420, 509,
536 nm) and PA to produce CbIN®wg= 321, 480 nmit?l however, several reaction steps
occur. The apparent induction period is significamipared with anaerobic experiments, and
may suggest that initially redox cycling occursidgrwhich dioxygen is used up.
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Figure S2. a)UV-Vis spectral changes observed for the reactio@@OH with Piloty’'s acid.
b) Plot of absorbance at 535 nm vs. time. Experimautaditions: [CbIOH] = 4.3 x 18M,
[PA] = 2.2 x 10°M, pH 10.2 (0.10M carbonate buffer), 25 °C, aerobic solution.

A series of experiments were performed where amfditioxygen was introduced into
the system. The results (Figure S3a-d) clearly sthaivthe apparent induction period increases
upon increasing the oxygen concentration. The stteglope of the subsequent reaction does
not appear to be affected by the oxygen conceatrailihese results suggest that the formation
of CbINO is delayed by the presence of oxygen. Giv&t CbINO reacts rapidly with-Qo
form CbIOH and CbIN@™ it is likely that this reaction accounts for thensumption of

oxygen.
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Figures S3.Plots of absorbance at 535 nm vs. time. Experinhentaditions: [CbIOH] = 8.5 x

10° M, [PA] = 4.3 x 1M, pH 10.2 (0.10M carbonate buffer), 25 °C. Oxygen concentrations:

a)2.1x 1M, b) 4.1 x 1P M, c) 1.7 x 10°M, d) 3.4 x 1C° M.
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Figure S4.UV-Vis spectra for equilibrated anaerobic solutiaisCblOH with 0-2.5 mol
equiv. PA at pH 12.0 (0.1®1 phosphate buffer, 25.0 °C). The concentration IoiOE1 was
6.00 x 103 M and the product solutions were diluted to 1.00% M inside a glove box before
recording the UV-Vis spectra. Inset: Plot of absode at 440 nm versus mol equiv. PA for

the same reaction.
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Figure S5.Aromatic region of théH NMR spectrum of the products of the reaction testw
CbIOH (5.00 x 16 M) and 1.1 mol equiv. PA at pD 12.0 (0.MDphosphate buffer) under
anaerobic conditions. The peaks at 7.43, 7.20, 6.3% and 6.25 ppm correspond to Cbi{lO
and those at 7.66, 7.65, 7.56 and 7.53 ppm comesfb benzenesulfinaténset: *H NMR
spectrum (aromatic region) for authentic sodiunzeeaesulfinated= 7.67, 7.65, 7.55 and 7.53
ppm). The spectra are referenced to TSP (inteefi@tance).
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Figure S6.Aromatic region of théH NMR spectrum of the products of the reaction leemw
CbIOH (6.00 x 16 M) and 0.5 mol equiv. PA at pD 12.0 (0.MDphosphate buffer) under
anaerobic conditions. The peaks at 7.66, 7.65, 7aB8 7.53 ppm correspond to
benzenesulfinate, those at 7.40, 7.21, 6.78, ;184625 ppm correspond to CbINGand those
at 7.17, 6.73, 6.50, 6.25 and 6.06 ppm correspondnteacted CbIOH. The spectra are
referenced to TSP (internal reference).
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Figure S7. a)Plot of absorbance at 535 nm versus time fore¢hetron between CblIOH (8.5 x
10°M) and PA (8.5 x 18M) at pH 10.2 (0.10/ carbonate buffer, 25 °C, Ar atmosphere). The
linear (steepest) part of the curve has a slog®.8D + 0.02) x 18 M s?. b) Dependence of
reaction rate on the experiment number. Experinhentaditions: [CbIOH] = 8.5 x 18M, [PA]

= 4.2 x 1M, pH 10.0 (0.10 M carbonate buffer, 25 °C, Ar atpteere). Plots of absorbance
at 535 nm vs. time for the reaction between Cbl®I3 & 10°M) and PA forc) 4.2 x 10°M
andd) 8.5 x 10°M, at pH 10.2 (0.10 M carbonate buffer, 25 °C, Anasphere). The linear
(steepest) parts of the curves have slope&3 (.95 + 0.01) x 18M s andd) (2.32 + 0.01) x
10°M st
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Figure S8.Plot of absorbance change at 535 nm versus pth#&rdaction between CbIOH
(8.5 x 10° M) and PA (0.013V) as a function of pH (0.1 buffer, 25 °C, Ar atmosphere).
Data were taken from the kinetic experiments atr80. From this data it is clear that the
concentration of CbINO formed decreases as thespHcreased. In the higher pH range the
final solution contains both CbINO and CbIOH.
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Figure S9. a)UV-Vis spectra for CbINO (7.8 x TOM) upon the addition of PA (0.015 M) in
0.15 M NaOH [ = 1.0M (NaCRS(s)). The isosbestic points at 375 = 3 and 499 + lanen
consistent with CbINO reacting with Okb give CblOH.Inset: Plot of absorbance at 535 nm
versus time for this datl) Plot of the initial rate as a function of pH foetheaction between
CbINO (7 x 16° M) and PA (0.015V) in anaerobic buffered solutions (0.BDcarbonate or
phosphate buffeld, = 1.0M) or sodium hydroxide solutions (0.15-0.35 IM; 1.0M). Initial
rates were calculated by determining the initiapsl of plots of change in concentration versus
time (Ac = AAbs/(e(CbIOH) —g(CbINO)); e(CblOH) = 8260 M! cnt* ande(CbINO) = 4430
M~1cn! at 535 nm; determined by experimeas)tPlot of initial rate as a function of [OHor

the reaction between CbINO and PA under the samélittons as inb). d) Change in
absorbance at 535 nm as a function of @&t the reaction between CbINO and PA under the
same conditions as ).
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Figure S10.Aromatic region of théH NMR spectrum of the products of the reaction leetw

CbIOH (6.00 x 16 M) and 1.1 mol equiv PA at pD 7.0 (0.10 M phospHaitéfer) under
anaerobic conditions. The peaks at 7.66, 7.64, &®47.53 correspond to benzenesulfinate,

those at 7.44, 7.20, 6.78, 6.34 and 6.26 ppm quoresto CbINC!
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Figure S11. a)UV-Vis spectra recorded for the reaction betwe®lOE," (4.3 x 10° M) and
PA (2.2 x 16*M) at pH 7.2 (0.10/ Tris buffer, 25 °C, Ar atmosphere). Spectra reedrduring
the first 800 sb) Typical kinetic trace recorded at 535 nm for thact®n between CblOH
(4.3 x 10° M) and PA (2.2 x 18M) at pH 7.2 (25 °C, 0.1®! Tris buffer). The data was fitted
to a double exponential function for two paraliehctions, givingkons1= (70.6 + 0.3) x 18 s?
andkobs2= (5.12 + 0.04) x 18 st. Experimental data — black curve; first-orderfited curve
(duplicated from Ref 53)c) UV-Vis spectral changes observed for the reachetween
CbIOH," (4.3 x 10°M) and PA (2.2 x 18M) in the presence of Phg@4.3 x 16° M) at pH
7.2 (0.10M Tris buffer, 25 °C, Ar atmosphere, data recordedlD00 s)d) Plot of absorbance

at 368 nm versus time.
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Figure S12.Plot of absorbance at 480 nm versus pH for thetimabetween CblOKH/CbIOH
(1.7 x 10* M) and PA (8.6 x 18 M) as a function of pH (0.10 M buffer, 25 °C, Ar atsphere).
Data were collected 60 minutes after the initiatbthe reaction.
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