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Figure S1: Sequence of 3'P NMR spectra for the reaction of O,O-diethyl 2,4-
dinitrophenyl phosphate (1) with N-acetyl cysteine in D,O- Acetonitrile 60:40 %v/v,
0.1M in biothiol, 0.006M the substrate and pH=pK, of corresponding thiol group
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Figure S2: Sequence of 3'P NMR spectra for the reaction of O,O-diethyl 2,4-
dinitrophenyl phosphate (1) with L-cysteine in D,O- Acetonitrile 60:40 %v/v, 0.1M
in biothiol, 0.006M the substrate and pH=pK, of corresponding thiol group
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Figure S3: Sequence of 3'P NMR spectra for the reaction of O, O-diethyl 2,4-
dinitrophenyl phosphate (1) with Homocysteine in D,O- Acetonitrile 60:40 %v/v,
0.1M in biothiol, 0.006M the substrate and pH=pK, of corresponding thiol group.
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Figure S4: Sequence of 3'P NMR spectra for the reaction of O,O-diethyl 2,4-
dinitrophenyl phosphate (1) with Glutathione in D,O- Acetonitrile 60:40 %v/v, 0.1M
in biothiol, 0.006M the substrate and pH=pK, of corresponding thiol group.
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Figure S5: Sequence of 3'P NMR spectra for the reaction of O,O-diethyl 2.4-

dinitrophenyl phosphate (1) with Penicillamine in D,O- Acetonitrile 60:40 %v/v,

0.1M 1n biothiol, 0.006M the substrate and pH=pK, of corresponding thiol group.
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Figure S6: Sequence of *'P NMR spectra for the reaction of O,O-diethyl 2,4-
dinitrophenyl thionophosphate (2) with L-cysteine in D,0-Acetonitrile 60:40
%v/v, 0.1M in biothiol, 0.006M the substrate and pH=pK, of corresponding thiol

group.
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Figure S7: 3'P-NMR spectrum (400MHz) of compound 3, obtained in the reaction of
0,0-diethyl chlorophosphate with NaOH in D,O- Acetonitrile 60:40 %v/v.
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Figure S8: 3'P-NMR spectrum (400MHz) of compound 4, obtained in the reaction of
0,0-diethyl chlorothionophosphate with NaOH in D,0O- Acetonitrile 60:40 %v/v.

S11



—9.34
—8.82
—8.80
—8.26
—8.24

r100

80

r60

| r40

r20

r-20

8.70 8.60 8.50 8.40 8.30 8.20 8.10

9.40 9.30 9.20 9.10 9.00 8.90 8.80
f1 (ppm)

Figure S9: '"H NMR spectra for the reaction of 1-Chloro-2,4-dinitrobenzene with N-
acetylcysteine in D,O- Acetonitrile 60:40 %v/v.
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Figure S10: '"H NMR spectra for the reaction of 1-Chloro-2,4-dinitrobenzene with

Penicillamine in D,O- Acetonitrile 60:40 %v/v.
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Figure S11: '"H NMR spectrum of compound 8 formed in the reaction of 1 with L-
Cys at very long time, in D,O- Acetonitrile 60:40 %v/v.
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Figure S12: 'H NMR spectrum of the mixture of compounds 7 and 8 formed during
the reaction of 1 with L-Cys, in D,O- Acetonitrile 60:40 %v/v.
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Figure S13: Sequence of 'H NMR spectra for the reaction of O,O-diethyl 2,4-

dinitrophenyl phosphate (1) with Homocysteine in D,O- Acetonitrile 60:40 %v/v.
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Figure S14: Sequence of 'H NMR spectra for the reaction of O,O-diethyl 2.4-

dinitrophenyl phosphate (1) with Glutathione in D,O- Acetonitrile 60:40 %v/v.
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Table S1: Chemical shifts of 1-Chloro-2,4-dinitrobenzene, 2,4-dinitrophenol,
compounds 1 and 2 and those attributed to the compounds 3-8.

Compound NMR-'H § (ppm) NMR-1P
o (ppm)
0, O-diethyl 2,4-dinitrophenyl phosphate (1) | 8.11 (d, J;=9.2 Hz, 1H), 8.90 (dd, J;=9.2 Hz, J,= 2.8 Hz, -7.52
1H), 9.19 (d, J,=2.8 Hz, 1H)
0,0-diethyl 2,4-dinitrophenyl 8.11 (d, J;=9.2 Hz, 1H), 8.90 (dd, J;=9.2 Hz, J,= 2.8 Hz, 62.2
thionophosphate (2) 1H), 9.17 (d, J,= 2.8 Hz, 1H)
0,0-diethylphosphoric acid (3) 0.81
0,0-diethylthiophosphoric acid (4) 55.3

1-(S-acetylcysteine) 2,4-dinitrobenzene (5)

8.25 (d, J,= 8.8 Hz, 1H), 8.81 (dd, J,=8.8 Hz, J,=2.1 Hz,
1H), 9.34 (d, J,=2.1 Hz, 1H).

1-(N-penicillamine) 2,4-dinitrobenzene (6)

7.48 (d, J;= 9.6 Hz, 1H), 8.65 (dd, 1,=9.6 Hz, J,=2.7 Hz,
1H), 9.40 (d, J,=2.7 Hz, 1H).

1-(S-cysteil) 2,4-dinitrobenzene (7)

8.25 (d, J,=9.1 Hz, 1H), 8.80 (dd, J,=9.1 Hz, J,=2.5 Hz,
1H), 9.31 (d, J,=2.5 Hz, 1H).

1-(N-cysteil) 2,4-dinitrobenzene (8)

74 (d, J,= 9.7 Hz, 1H), 8.63 (dd, J,=9.7 Hz, J,=2.4 Hz,
1H), 9.40 (d, J,=2.4 Hz, 1H).

2,4-dinitrophenol

7.01 (d, 3,=9.6 Hz, 1H-Ar), 8.35 (dd, J,=9,6 Hz, J,=3.2 Hz,
1H), 9.08 (d, J,=2.8 Hz, 1H)

1-chloro-2,4-dinitrobenzene

8.34 (d, J,=8.8 Hz, 1H), 8.83 (dd, J,=8.8 Hz, J, =2.8 Hz,
1H), 9.16 (d, J,= 2.4 Hz, 1H)
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Table S2: Kinetics data for the 1 and 2 reactions with Cys 0.05M, p = 0.2 M(KCI)

at 25 +0.1°C.
104 Kopy/ 51
pH 1 2
6.01 6.50 0.21
6.55 16.9 0.66
6.94 36.3 2.00
7.49 110 4.86
7.98 295 12.6
8.52 565 17.1
9.07 773 225
10.07 1000 25.1
10.56 1050 -
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Table S3: Experimental conditions and ks values for the reactions O,O-
diethyl 2,4-dinitrophenyl phosphate (1) with N-acetylcysteine (NAC) in
aqueous ethanol 44wt. % , 37.0 °C, n=0.2 M in KCL

103k, /871
H: 7.0 H: 7.5 H: 8.0
A Fn Z'): 0.0032 | Fy Z'): 0.0099 | Fn Z'): 0.0307
0.10 7.18 20.1 56.7
0.08 6.14 16.2 45.2
0.06 5.10 13.3 33.5
0.04 3.16 8.15 22.7
0.02 1.69 4.99 11.3
0.01 8.16 2.06 5.48

Table S4: Experimental conditions and ks values for the reactions O, O-diethyl 2,4-
dinitrophenyl phosphate (1) with L-Cysteine (Cys) in aqueous ethanol 44wt. % , 37.0
°C, u=0.2 M in KCL

10%k g /57!
H: 7.0 H: 7.5 H: 8.0
L-Cyshe M Z_): 0.0736 | Fy (l:_): 0.2008 Fj: 0.4427
0.10 2.04 4.21 10.5
0.08 1.56 3.82 7.62
0.06 1.15 2.64 5.71
0.04 0.824 2.55 4.72
0.02 0.783 1.28 2.88
0.01 0.237 0.600 1.55
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Table S5: Experimental conditions and ks values for the reactions O,O-
diethyl 2,4-dinitrophenyl phosphate (1) with Homocysteine (Hcys) in
aqueous ethanol 44wt. % , 37.0 °C, n=0.2 M in KCL

103kyy, /57!
H: 7.0 H: 7.5 H: 8.0
(H-Cyshe M 2_): 0.0532 | Fy 2_): 0.1510 | Fy Z_): 0.3599

0.01 1.16 2.32 481
0.008 0.903 1.92 3.91
0.006 0.740 1.55 3.05
0.004 0.535 113 2.10
0.002 0.421 0.789 1.28
0.001 0.344 0.530 0.874

Table S6: Experimental conditions and ks values for the reactions O,O-
diethyl 2,4-dinitrophenyl phosphate (1) with Glutathione (GSH) in aqueous
ethanol 44wt. % , 37.0 °C, u=0.2 M in KCI.

103kyy,s /57!
H: 7.0 H: 7.5 H: 8.0
[GSH}r /M Fx Z_): 0.0187 | Fx 2_): 0.0568 | Fx Z_): 0.1600

0.12 10.7

0.08 4.30

0.06 4.10

0.05 14.0

0.04 3.41 12.6

0.03 10.1 22.3
0.02 1.90 7.08 16.3
0.01 0.961 4.73 10.2
0.005 2.41 3.52
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Table S7: Experimental conditions and k. values for the reactions O,O-

diethyl 2,4-dinitrophenyl phosphate (1) with D-Penicillamine (Pen) in aqueous

ethanol 44wt. % , 37.0 °C, u=0.2 M in KCI.

10%kqps /57!
(Penl; /M pH: 10.0
Fn iy 0.24

0.01 15.7
0.008 13.4
0.006 9.64
0.004 6.22
0.002 3.62
0.001 2.25

Table S8: Experimental conditions and ks values for the reactions O, O-diethyl

2,4-dinitrophenyl thionohosphate (2) with L-Cysteine (Cys) in aqueous ethanol

44wt. % ,37.0 °C, p=0.2 M in KCL.

105kqps/s!
pH: 6.9 pH: 7.4
103 [Cys]t/M Fx:0.059 Fn: 0.167
15 57.7 107
10 45.5 86.0
8.0 49.6 75.5
6.0 31.5 55.4
4.0 473
2.5 35.0
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Table S9: Experimental conditions and ks values for the reactions O, O-diethyl

2,4-dinitrophenyl thionohosphate (2) with Glutathione (GSH) in aqueous ethanol

44wt. % ,37.0 °C, p=0.2 M in KCL.

10%kqp,e/s7!
pH: 6.9 pH: 7.4
103 [GSH]/M Fn: 0.015 Fn: 0.046

15 9.86 23.9
10 6.95 17.5
8.0 5.93

6.0 4.58 11.8
4.0 2.67 8.13
2.5 1.60

1.0 0.673 1.66

Table S10: Experimental conditions and ks values for the reactions O, O-diethyl

2,4-dinitrophenyl thionohosphate (2) with Homocysteine (Hcys) in aqueous
ethanol 44wt. % , 37.0 °C, p = 0.2 M in KCL

10%kq,e/s7!
pH: 6.9 pH: 7.4
103 [Heys]/M FN:0.043 FN:0.124
15 6.13 14.5
10 4.31 9.92
8.0 3.24 8.19
6.0 2.73 6.48
4.0 1.81 4.27
2.5 2.66
1.0 1.28 1.87

S23



Table S11: Experimental conditions and ks values for the reactions O.O-diethyl

2.4-dinitrophenyl thionohosphate (2) with N-acethylcysteine (NAC) in aqueous
ethanol 44wt. %. 37.0 °C. pn= 0.2 M in KCI.

10%ky,¢/s7!
pH: 6.9 pH: 7.4
103 [NAC]/M Fn:0.0025 Fn: 0.0099
15 40.4 138
10 314 80.3
8.0 24.7 69.2
6.0 20.5 54.1
4.0 11.0 32.9
2.5 6.56 20.5
1.0 1.76 8.02

Table S12: Experimental conditions and zero-order ks values for the
rearrangement reaction of 7 in aqueous ethanol 44wt. % , 37.0 °C, pn = 0.2 M in

KClI
105k,ps/mol s7!

[Cys]/M pH=7.5 pH=8.0 pH=8.5 pH=9.0
0.1 1.54 1.35-2.1
0.16 1.3-2.1 1.67-1.78 1.67 1.75-1.79
0.22 1.3-1.6 1.94 1.32
0.28 1.4 1.38 1.0-2.08 1.02-1.19
0.34 1.1 1.57 1.16 1.03-1.71
0.40 1.7 1.36-1.75 1.36-1.48 1.86
0.5 1.08 1.06 1.88
0.6 1.1-2.1 1.2-1.41 1.20-1.24
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