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Figure S1. 'H-NMR spectrum of compound 20.
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Figure S3. GC-MS trace of compound 20 (continued overleaf).
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Figure S4. GC-MS trace of compound 20.
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Figure S5. LC-MS trace of compound 20.
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Figure S6. 'H-NMR spectrum of sodium salt of compound 13.

S7




PPM

184.89

179.73
52.16
4893
3780

] \

. . 0 ONa

ischadimaso C13 H
=
& 2 8 8 ¥ 2
T T T T T T T T

iy 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30
File name: ischadimaso C13 Operator: root SF:125.7126 MHz NSC: 394 PW: 0.00 usec, RG: 51200 Sl 65536
Date: 17-Jan-2015 Solvent: CDCI3 SW: 32680 Hz TE:OK AQ: 1.57 sec, RD: 0.00 sec Parameter file, XWIN-NMRVersion 3.5

Figure S7. BC-NMR spectrum of sodium salt of compound 13.
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Figure S8. LC-MS trace of compound 13.
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Figure S9. 'H-NMR spectrum of compound 21.
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Figure S11. LC-MS trace of compound 21.
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Figure S12. 'H-NMR spectrum of compound 22.
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Figure S13. LC-MS trace of compound 22.
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Figure S15. BC-NMR spectrum of compound 25 (hydrochloride).
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Figure S18. LC-MS trace of compound 26.
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Figure S21. LC-MS trace of compound 14.
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Figure S23. C,H-HSQC spectrum of compound 14.
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Figure 525. NOESY spectrum of compound 14.
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Figure S26. NOESY spectrum of compound 14 (expansion).
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Figure S33. 'H-NMR spectrum of the solution of 2 in carbonate D20 buffer (pD 10.68) immediately after the preparation.
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Kinetic data on the hydrolysis of 2HCI in acetate D:O buffer, pD 3.81.

Table S1. Molar percent of 2HCI vs time (min) in acetate buffer (pD 3.81, 23 °C)

Time, 0 273 3105 4606 7168 10950 15848 16127 17131
min
Molar 100 97 81 79 74 61 57 51 49
% of
2HCl
120

100
80

40

——

% of compound 2

20

0 T T T
0 5000 10000 15000 20000
Time, min

Figure S37. Exponential fit of the data (Table S1).

Table S2. Fitting parameters and corresponding kinetic constants.

Equation y0 Al tl R? Half-life, | kobs, min? | log(kebs)
t12, min
y =Alexp(-x/tl)+ | 34,43121+ | 63,99936+ | 12830,87499+ | 0,97726 18138 | 3.82110° | -4.418
y0 11,0332 | 10,30033 | 4149,08408
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Figure S38. Representative spectral data set for hydrolysis of 2HCl in acetate DO buffer, pD 3.81, 23 °C.
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Kinetic data on the hydrolysis of 2HCI in acetate D-O buffer, pDD4.85.

Table S3. Molar percent of 2HCI vs time (min) in acetate buffer (pD 4.85, 23 °C)

Time, 0 275 3110 4609 7150 10953 13148 16191 17136
min
Molar | 100 96 62 45 39 23 20 11 5
%  of
2HCI
120
100 \
o~
T 80
SHERN
g 60
S
5 *
°\°° 40 ¢
20
0 T T T 1
0 5000 10000 15000 20000
Time, min
Figure S39. Exponential fit of the data (Table S3).
Table S4. Fitting parameters and corresponding kinetic constants.
Equation y0 Al t1 R? Half-life, | kobs, min? | log(Kobs)
t12, min
y =Alexp(-x/tl)+ | 2,69584+ | 96,60028+ | 6537,81499+ | 0,98792 4668 1.48510* | -3.828
y0 4,7715 4,81107 | 895,81784
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Kinetic data on the hydrolysis of 2HCI in phosphateD:O buffer, pD6.68.

Table S5. Molar percent of 2HCI vs time (min) in phosphate buffer (pD6.68, 23 °C)

Time, 0 60 313 1745 3302 5871 9645 11844 14884
min
Molar | 100 98 96 69 56 32 28 17 12
%  of
2HCI
120
100 \
AN
8 *
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S \
S 40
¢ 2
20 —~——
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0 2000 4000 6000 8000 10000 12000 14000 16000
Time, min
Figure S41. Exponential fit of the data (Table S5).
Table Sé. Fitting parameters and corresponding kinetic constants.
Equation y0 Al t1 R? Half-life, | kobs, min? | log(kobs)
t12, min
y =Alexp(-x/tl)+ | 11,32544+ | 88,61318+ | 4520,24104+ | 0,99053 3748 1.84910* | -3.733
y0 3,65066 | 3,75123 | 565,27656
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Figure S42. Representative spectral data set for hydrolysis of 2HCI in phosphate D:O buffer, pD6.68,
23°C.
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Kinetic data on the hydrolysis of 2HCI in phosphateD:O buffer, pD7.95.

Table S7. Molar percent of 2 vs time (min) in phosphate buffer (pD7.95, 23 °C)

Time, 0 375 746 1521 2924 5104 9022 14445
min
Molar | 100 95 93 90 83 78 65 55
%  of
2HCI
120
100 ¢
N \
- 80
5
& 60
5 —
B 40
X
20
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0 2000 4000 6000 8000 10000 12000 14000 16000
Time, min
Figure S43. Exponential fit of the data (Table S7).
Table S8. Fitting parameters and corresponding kinetic constants.
Equation y0 Al tl R? Half-life, | kobs, min? | log(kobs)
t12, min
y =Alexp(-x/tl) +y0 | 39,32703+ | 58,542+ | 11049,631+ | 0,99065 18802 | 3.68610° | -4.433
7,62041 7,2248 | 2505,00153
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Figure S44. Representative spectral data set for hydrolysis of 2HCI in phosphate D20 buffer, pD7.95,
23°C.
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Kinetic data on the hydrolysis of 2HCI in carbonate DO buffer, pD 9.45.

Table S9. Molar percent of 2 vs time (min) in carbonate buffer (pD 9.45, 23 °C)

Time, 0 1932 2864 6009 6780 8185 10368 14287 19713
min
Molar | 100 97.5 97 96 93 92 90 85 83
%  of
2HCI
120
o W
S 80
f=
g
g 60
S
:\°: 40
20
O T T 1
0 5000 10000 15000 20000 25000
Time, min
Figure S$45. Exponential fit of the data (Table S9).
Table S10. Fitting parameters and corresponding kinetic constants.
Equation y0 Al t1 R? Half-life, | kobs, min? | log(kbs)
t12, min
y =Alexp(-x/tl) +y0 | 37,98426+ | 62,1325+ | 58252,386+ | 0,96279 91125 | 7.60510° | -5.119
69,45674 | 68,92624 | 76398,515
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Figure 546. Representative spectral data set for hydrolysis of 2HCI in phosphate D:O buffer, pD 9.45,
23°C.
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Kinetic data on the hydrolysis of 2HCI in carbonate D-O buffer, pD 10.68.

Table S11. Molar percent of 2 vs time (min) in carbonate buffer (pD 10.68, 23 °C)
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Figure S47. Exponential fit of the data (Table S11).

Table S12. Fitting parameters and corresponding kinetic constants.

Equation y0 Al t1 R? Half-life, | kobs, min™ | log(kobs)
t12, min
y = Alexp(-x/tl) + | 1558528+ | 84,25563+ | 140851,4166+ | 00,9986 126114 | ~5.49610°¢ | -5.260
y0 953246 | 9,34923 | 23258,65209
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Figure S48. Representative spectral data set for hydrolysis of 2HCI in phosphate DO buffer, pD 10.68,
23°C.
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Figure S49. Representative 'H-NMR spectral data set for hydrolysis of 2HCI in D20 (experiment run for

estimation of the isotope kinetic effect), 23 °C.
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Figure S50. Representative 'H-NMR spectral data set for hydrolysis of 2HCI in H20 (experiment run for
estimation of the isotope kinetic effect), 23 °C.
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