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Figure 1S. Plot of kgps (pseudo-first order formation rate

constant) from the optical absorption at 260 nm vs. concentration
of C-deuterated glycine anion as measured in pulse-irradiated N,0O-
saturated agueous (H,0) solution containing different
concentrations of glycine-ds at pH 10.9. From the slope of the
obtained straight 1line the second-order rate constant k = (2.11 =+

0.07) x 10° M's™ has been calculated for the overall reaction of

‘OH radicals with NH,-CD,-CO, .



Coordinates (A) of optimized stationary structures in standard
orientation, unscaled vibrational frequencies (cm™*), gas-phase
energies (a.u.), and total free energies in aqueous solution
(a.u.). The levels of theory are UBBI1K/6-311+G(3df,2p) and
UCCSD(T) /6-311+G (2df, 2p) .

G in H20
N -1.888512 0.016261 -0.00259%¢6
C -0.654548 -0.732309 0.004304
C 0.648524 0.060038 0.000284
O 1.696055 -0.621130 -0.003171
O 0.594292 1.301566 0.001605
H -1.906009 0.637360 0.794549
H -1.905817 0.623091 -0.81069%6
H -0.626688 -1.399077 -0.865742
H -0.628537 -1.385067 0.885070
78.4622 189.1700 285.7961
521.2190 587.1484 685.2909
903.2025 927.5393 980.9681
1156.0787 1176.9176 1337.5863
1382.5357 1427.1578 1482.0847
1606.3487 1652.3711 2893.3202
2934.2462 3504.9139 3571.7446

E = -283.965263

G gas-phase

N -1.860248 0.033767 0.004026
C -0.640727 -0.754675 0.108616
C 0.662545 0.067122 0.000135
O 1.701364 -0.598478 -0.079775
O 0.520647 1.300336 0.032780
H -1.550409 0.971227 0.237168
H -2.105097 0.102324 -0.970127
H -0.619263 -1.537360 -0.643958
H -0.610487 -1.262105 1.072185
93.2811 197.7514 308.4878
503.6118 593.3793 695.8248
903.2296 965.5250 1024.4812
1133.6303 1181.9699 1320.5509
1384.1322 1446.5083 1498.6178
1693.5074 1756.1509 3069.4810
3127.9829 3514.4712 3625.6249



E = -283.848345338

E(CCSD(T)) = -283.44140692

‘OH in H,0

0 0.000000 0.000000

H 0.000000 0.000000
3542.7331

E = -75.737687

‘OH gas-phase

0 0.000000 0.000000
H 0.000000 0.000000
3863.0110
E = =75.7300244238
E(CCSD(T)) = -75.63324782
3eBH in H,0
N 1.105378 1.034740
C -0.245640 1.092857
C -1.025115 -0.198399
@) -2.240670 -0.142764
0 -0.4006445 -1.209709
H 1.168147 0.922777
H 1.677063 1.813315
H -0.226777 1.291712
H -0.832499 1.908093
0 2.240941 -0.829967
H 1.350345 -1.086303
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1411.0253 1484.
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E = -359.711228
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1001.2015
1193.4453
1456.8532
1747.9637
3140.4031

E = -359.608789376

E(CCSD(T)) =

MNH in H,0

N ~0.664370

C 0.698836
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1146.
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1626.
2783.
3528.

.5327

8932
5508
1211
6598

9358
2615
9273
1488
3261
8575
1203
0928
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833.
961.

1173.
1447.
1753.
3133.

E = -359.608038603
E
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3181
7039
7259
6263
8665
9716
0884
9075
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MC in H,0
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8.
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1414.
1632.
2879.

6209
3886
0473
5371
3865
5576
8531
1719
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1338.
1486.
3018.
3580

= -359.10477455

.999807
.043464
.429478
.237862
.721114
.844648
.823336
.236645
.204458
.535846
.593392

E = -359.709570

MC gas-phase
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.976507
.053854
.440349
.376811
.437468
.997472
.564140
.215310

.631938
.456578
.067443
.017361
.139948
.196403
.253557
.085284
.101784
.320611
.041861
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914.
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1343.
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2741.
3396

.371548
.630306
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O

41.9640
208.9809
516.4853
783.7373

1010.2434
1180.0560
1441.2195
1772.5737
3149.5196
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E (CCSD(T))
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.549876
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0.
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[
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-285.1547
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661.3558
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3414.1518

.430623
.280685
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.335459
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.348800
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.309307
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0
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.315794
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0.
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.434976
.712504
.775874
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.426295
.083549
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695.
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1274.
1461
2317.
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469035
704360
779746

1.
-0.
-0.

4184
6298
4953
8102
1003
5759
7814
9477
6669

-0.
.397853
0.
.312057
.384738
-0.

0.
-0.

1.
.340888
-0.

0

0
-0
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.3425

7433
3672
5404
2817
0909

L5171
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9745

0.
0.
0.

018863
348437
074033

008512

076453

990364
185417
069768
482778
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083393
460619
082020

115.
350.
696.
946.
1141.
1381.
1687.
3096.
3625.
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330

6882
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7357
0130
4100
6845
9980
2982
9460

7559
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4981
3525
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8551
8823
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6958

E (CCSD(T))

.668280
.345410
.807151
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.075529
.217451
.999707
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.103083
.949218
.402740
.017784
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734.
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1441
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TSNH gas-phase
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.597781
.594556
.587427
. 761298
.814014
.705246

E = -283.302588

5
8
o]
|»<
[

T Do OO0O0Q0NnZ

98.
483.
879.

1122.
1412.
2957.

E = -283.190783118
-282.78142459

2997
0544
6343
4938
2617
6366

E (CCSD(T))

.875342
. 743612
.614315
.599804
.524828
.592767
. 794965
.706144

Water in H,0

@)
H
H

1609.

0.
0.
0.

9336

000000
000000
000000

radical in H,0

0.053202
-0.675896
0.051889
-0.679689
1.291868
1.027938
-0.905106
-1.648631

292.
580.
918.

1231

1435.
2766.

radical gas-phase

0.041677
-0.695005
0.061777
-0.662946
1.293527
1.003674
-0.863478
-1.677216

295.
588.
935.
1244.
1456.
3111

0.000000
0.757883
-0.757883

3817.

6885
7274
7384
.2820
6965
0306

8098
0690
9866
1778
1987

.2930

0
-0
-0

1865

13

.210458
.152530
.009165
.111897
.050007
.104395
.257527
.363765

.225287
.179907
.007417
.134544
.071885
.027505
.265910
.284069

.117183
.468731
.468731

351.
703.
1079.
1335.
1649.
3126.

439.
710.
1085.
1384.
1782.
3443.

3893.

4678
8318
2560
0268
2910
9988

0360
4844
9058
3627
8327
0174

9942



E = -76.432660

Water gas-phase

O 0.000000 0.000000 0.115180
H 0.000000 0.756283 -0.460718
H 0.000000 -0.756283 -0.460718
1654.2090 3966.9811 4074.3926
E = -76.4231834916
E(CCSD(T)) = -76.32792876
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