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Table S1. pH of buffer, mobile phase gradient, length of run and retention times of NPA and thiol-adduct
for each experiment of NPA with RSH (1a-e).

Thiol pH of Mobile Phase Total Length Retention Retention
Aqueous Gradient (% of Run (min) Time NPA Time Adduct
Buffer CHsCN in H,0) (min) (min)
1a 7.4 20-80 15 7.9 5.7
1b 7.4 20-80 15 7.6 33
1c 7.4 20-80 15 7.9 34
1d 9.0 20-80 15 7.6 6.4
le 9.0 20-50 20 8.7 9.9
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Figure S1. Plot of disappearance of NPA (1mM) and formation of adduct for the addition of DEC (10 mM)
vs time (min) in 67 mM potassium phosphate buffer (1% v/v DMSO), pH 7.4, u=0.100, T = 22°C. The area
under the curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to
NPA and the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay
with the constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-
exponential association to afford the kops values summarized in Table S1.
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Figure S2. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of Cys (10 mM)
vs time (min) in 67 mM potassium phosphate buffer (1% v/v DMSO), pH 7.4, u=0.100, T = 22°C. The area
under the curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to
NPA and the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay
with the constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-
exponential association with the constraint that Yo = 0 to afford the kobs values summarized in Table S1.
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Figure S3. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of GSH (10 mM)
vs time (min) in 67 mM potassium phosphate buffer (1% v/v DMSO), pH 7.4, u=0.100, T = 22°C. The area
under the curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to
NPA and the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay
with the constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-
exponential association with the constraint that Yo = 0 to afford the kobs values summarized in Table S1.
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Figure S4. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of BME (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO), pH 9, u = 0.100, T = 22°C. The area under the curve
(AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and the
adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S1.
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Figure S5. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of MPA (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO), pH 9, u = 0.100, T = 22°C. The area under the curve
(AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and the
adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S1.
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Table S2. Observed rate constants (kobs), calculated second order rate constants (k,*), and corrected
second order rate constants (ko®°") for the addition of RSH (1a-e) to NPA. Measurements were made in
duplicate for both the disappearance of acrylamide and appearance of adduct, unless otherwise indicated.
Errors represent the standard deviation of the replicate values.

Thiol kobs (s-l) kzcalc (M-ls-l) kzcorr (M-ls-l) |Og(k2corr)
1a 0.37 £0.037 0.037 +0.003 0.13+0.01 -0.887 £ 0.036
1b 0.068 + 0.007 0.0068 + 0.0007 0.061 + 0.006 -1.214 £ 0.043
1c 0.041 +0.002° 0.0041 +0.0002 0.086 *+ 0.005 -1.064 + 0.024
1d 0.44 +£0.02 0.044 + 0.002 0.220 £ 0.008 -0.657 £ 0.016
le 0.056 + 0.002 0.0056 *+ 0.0002 0.118 £ 0.004 -0.929 £ 0.013

9Measurements made in triplicate. “Measurements made in quadruplet.
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|og(kzcalc(M-1s-1 ))

Figure S6. Plot of log (k) vs pH for the addition of 1a to NPA in aqueous buffer (1% v/v DMSO), pu =
0.100, T = 22°C. The data were fitted to the eq 1, giving a kinetic pK; value of 7.85 + 0.10.
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Figure S7. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1a (10 mM)
vs time (min) in 67 mM MOPS buffer (1% v/v DMSO) at pH 6.8, u = 0.100, T = 22°C. The area under the
curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and
the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S2.
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Figure S8. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1a (10 mM)
vs time (min) in 67 mM TRIS buffer (1% v/v DMSO) at pH 8.0, 1 =0.100, T = 22°C. The area under the curve
(AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and the
adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S2.
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Figure S9. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1a (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO) at pH 9.0, u = 0.100, T = 22°C. The area under the
curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and
the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S2.
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Figure S10. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1a (10 mM)
vs time (min) in 67 mM CAPS buffer (1% v/v DMSO) at pH 10.0, u = 0.100, T = 22°C. The area under the
curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and
the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S2.

Table 3. Observed rate constants (kobs) and calculated second order rate constants (k%) for the addition
of RSH (1a) to NPA at variable pH. Measurements were made in duplicate for both the disappearance of
acrylamide and appearance of adduct. Errors represent the standard deviation of the replicate values.

pH kobs (s-l) kzcalc (M-ls-l) |og(k2calc)

6.8 0.088 + 0.004 0.0088 + 0.0004 -2.056 £ 0.020
7.4 0.369 +0.032 0.0369 + 0.0032 -1.433 £ 0.036
8.0 0.908 + 0.033 0.0908 + 0.0033 -1.042 + 0.016
9.0 1.010 + 0.044 0.1010 £ 0.0044 -0.996 £ 0.019
10.0 1.280 £ 0.085 0.1280 + 0.0085 -0.894 £ 0.029
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Figure S11. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1e (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO) at pH 9.0, u = 0.100, T = 37°C. The area under the
curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and
the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S3.
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Figure S12. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1e (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO) at pH 9.0, u = 0.100, T = 53°C. The area under the
curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and
the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S3.
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Figure S$13. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1e (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO) at pH 9.0, u = 0.100, T = 62°C. The area under the
curve (AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and
the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S3.
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Figure S$14. Arrhenius plot showing In(k2") vs 1/T for the addition of 1e to NPA in 67 mM CHES buffer (1%

v/v DMSO), pH = 9.0, u = 0.100. The data were fitted to a linear regression to obtain a slope of -4308 +
173.3 and y-intercept of 12.49 £+ 0.55.
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Figure S15. Eyring plot showing In((k2h)/(ksT)) vs 1/T for the addition of 1e to NPA in 67 mM CHES buffer
(1% v/v DMSQ), pH = 9.0, 1 = 0.100. The data were fitted to a linear regression to obtain a slope of -3994
1+ 177.2 and y-intercept of -18.02 + 0.56.

Table S4. Observed rate constants (kobs), calculated second order rate constants (k,*), and corrected
second order rate constants (k") for the addition of MPA (1e) to NPA at variable temperatures.
Measurements were made in duplicate for both the disappearance of acrylamide and appearance of
adduct. Errors represent the standard deviation of the replicate values.

Temp kobs (S-l) kzcalc (M-ls-l) kzcorr (M-ls-l) |n(k2corr) |n((k2corrh)/kBT)
(°c)

22 0.056 + 0.002 0.0056 + 0.0002 0.118+0.004 | -2.137+£0.029 | -31.584 £0.031

38 0.130 + 0.007 0.013 £ 0.0007 0.272+0.015 | -1.302 £0.053 | -30.802 + 0.050

52 0.238 £ 0.012 0.024 £ 0.001 0.499+0.025 | -0.695+0.050 | -30.242 +0.050

63 0.320 £ 0.007 0.032 £ 0.0006 0.670+0.014 | -0.401+£0.021 | -29.975+0.021

512



20000 .
—— NPA disappearance

15000- —=— Adduct formation
8 10000
<

5000
0 L] L] L] L] I L] L] L] Ld I 1 ) § T T I
0 500 1000 1500

Time (min)

Figure S16. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1e (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO), pH 9.0, i = 0.050, T = 22°C. The area under the curve
(AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and the
adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S4.
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Figure S17. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1e (10 mM)
vs time (min) in 67 mM CHES buffer (1% v/v DMSO), pH 9.0, u = 0.075, T = 22°C. The area under the curve
(AUC) was integrated from the chromatograph at 214 nm for the peaks corresponding to NPA and the
adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay with the
constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-exponential
association with the constraint that Yo = 0 to afford the kops values summarized in Table S4.
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Table S5. Observed rate constants (kobs), calculated second order rate constants (k,*), and corrected
second order rate constants (k") for the addition of MPA (1e) to NPA at varying ionic strengths.

Measurements were made in duplicate for both the disappearance of acrylamide and appearance of
adduct. Errors represent the standard deviation of the replicate values.

[Kci] (m) Kobs (%) kx?'c (M1s%) k" (M 1s1)
0.050 0.0845 + 0.0032 | 0.00845 + 0.00032 0.177 +0.007
0.075 0.0707 +0.0024 | 0.00707 +0.00024 | 0.148 +0.005
0.100 0.0562 +0.0017 | 0.00562 + 0.00017 0.118 + 0.004
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Figure $18. Plot of disappearance of NPA (1 mM) and formation of adduct for the addition of 1e (10 mM)
vs time (min) in carbonate buffer prepared in D0 (1% v/v ACN), pD = 9.7, u =0.100, T = 22°C. The area
under the curve (AUC) was integrated from the chromatograph at 214 nm fort eh peaks corresponding to
NPA and the adduct. The AUC data for disappearance of NPA were fitted to a mono-exponential decay
with the constraint that the plateau = 0 and the data for formation of adduct were fitted to a mono-
exponential association with the constraint that Yo = 0 to afford the kobs values summarized in Table S5.

Table S6. Observed rate constants (kobs), calculated second order rate constants (kx*°), corrected second
order rate constants (k,*°"), and calculated solvent kinetic isotope effect ratio for the addition of MPA (1e)
to NPA. Measurements were made in duplicate for both the disappearance of acrylamide and appearance
of adduct. Errors represent the standard deviation of the replicate values.

|.20 kobs (S-l) kzcalc (M-ls-l) kzcorr (M-ls-l) kzcorr,HZOIkzcorr,DZO
H 0.0562 £ 0.0017 0.00562 £ 0.00017 0.118 £ 0.004 1.09 +0.04
D 0.103 £ 0.003 0.0103 £ 0.0003 0.108 £ 0.003 T
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Figure S19. 'H-NMR spectra of adduct formed on reaction of MPA with NPA in D;0.
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Figure $20: COSY spectrum of adduct formed on reaction of MPA with NPA in D,0.
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.210508
.691849
.113842
.059877
.009627
.473651
. 739930
.957433
.421606
.158422
.021472
.709159
.272549
.479475
.409606
.468835
.338681
.526752

0.
1.
-0.
-0.

311344
145112
562626
962891

.195474
.416489
.603619
.594797
.263251
.040777
.317436
.271217
.866266
.073221
.332571
.225991
.289535
.904509
.418753
.716287
.664633
.620649
.433236
.169222
.012155

.421752

.763181
.788007

.070894
.630138
.209756
.227071
.080425
.009391
.090987
.121901
.028946
.119371
.115218
.058089
.238488
.172280
.181382
.088229
.129489
.284207
.134341
.082762
.096759
.266039
.457341
.196771
.273723

.464744

S22



