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Table S1 Summary of total energies for the different spednvolved in the proposed

mechanism.

gas phase agueous solution
Species E (hartrees) E (hartrees)

H.O -76.46069560 -76.47397018

HsO" -76.73277680 -76.87103060

tet-HsP O, -493.7405206 -493.7664040

pyr-HsPO, -493.7313513 -493.7531565

HsPO- TS -493.6411556 -493.6623655

HPO," -494.0609353 -494.1823255

1 -1133.3670102  -1134.3192327

osc-1 -1627.1827303  -1628.0883878

TS (Ltol) -1627.1659552 -1628.0744722

l---HO -1627.1833303  -1628.0863809

I -1550.6758967  -1551.5989257

TS(tols)”® -1550.5725241  -1551.4982605

P -1550.5436534  -1551.1473050

I3 -1550.6570159  -1551.5927540

TS (3t02) -1550.6449943  -1551.5887665

2 -1550.6828827  -1551.6209159
[-Mog...H0 -1627.2068235 -1628.10068350
|-Mog -1550.6974064  -1551.60623982
l-Mog -1550.5820872  -1551.15683811
I-Mog -1550.6464023 -1551.58177040
2-Mog -1550.6833204  -1551.60775678
TS ( tols)-Mog® -1550.5860916 -1551.50072969
[-Mo,...H>0 -1627.2058558  -1628.09729190
0sc-2 -1627.2002332  -1628.09029611
[-Mo, -1550.6971755  -1551.60639253
[ -Moy, -1550.6099981  -1551.17124533
I3-Mo, -1550.6561981  -1551.58463340
2-Mo, -1550.6761444  -1551.60189759

TS ( tol3)-Mo,”

-1550.5849737

-1551.50078221

2 Transition state for tautomerization in fregP. ® Transition state for direct

conversion of to I3 without participation of a seconPIO, molecule.



Table S2 Cartesian Coordinates (in A) for the differenéaips discussed in the text.

tet-HzP O,
o) 0. 000000 0. 000000 0. 000000 S H
P 0. 000000 0. 000000 1. 489502
o) 1. 447730 0. 000000 2.243817 ® O
H  -0.669194 1. 104645 2. 064070
H  -0.547825  -1.123526 2.138357
H 2. 108980 0. 550099 1. 797406 Q@ s
QP
pyr-HaPO, o Mo
o) 0. 000000 0. 000000 0. 000000 _
P 0. 000000 0. 000000 1. 694411 @ Pd
o) 1. 644057 0. 000000 2. 103955
H  -0.202743  -0.856595  -0.425289
H  -0.083230 1. 425722 1. 759438
H 2.008272  -0.856104 2.404218
HaPO-TS
o) 0. 000000 0. 000000 0. 000000
P 0. 000000 0. 000000 1. 665568
o) 1.491671 0. 000000 2.306132
H 0. 469689 0.725557  -0. 459545
H  -0.634385  -1.283525 1.771161
H 0. 419150 0. 845668 2. 835286
HJPO;"
o) 0. 000000 0. 000000 0. 000000
p 0. 000000 0. 000000 1. 583449
o) 1. 419008 0. 000000 2. 286246
H  -0.532605 1. 254726 1. 914093
H  -0.786852  -1.070662 2.071843
H 0.142601  -0.699094  -0. 668677
H 2.081653  -0.699270 2. 453930
1
s 0. 000000 0. 000000 0. 000000
Nb 0. 000000 0. 000000 2. 458032
S 2. 330806 0. 000000 3. 116046
Pd 1. 413246 2. 367672 3. 164796
o 2.171296 3. 618827 4.796335
Nb 2. 159600 0. 831344 0. 851235
o) 4.349010 1. 082960 1. 078607
M -0.241977 2.294917 0. 838090
S -1.078140 2. 081356 3.111361
o 2.979718  -1.086311 0.101423
s 1. 988385 3. 248872 0. 848637
O  -0.836304 4.421887 0.918716
O  -2.432153 2. 246064 0. 321557
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320135
158856
582800
436098
840822
392322
423668
428634
075570
748418

. 682661
. 058483

. 000000

000000

. 000000

193728
556711
024904
408336
646551
053207
110755
959623
360048
250754
791579
129212
412942
969205
450388
467414
543567
406938
852816
140383
969399

. 993855
. 999534

QOOONRFPAUUIORRWNWOWOUIAWOORLRONNDO

WRPPOMNOUIOOORFEPNRFPFPEPNOOMNMNMNPARPEPNFPPEPNOOO

. 837529
. 992777
. 308804
. 368065
. 096336
. 329424
. 408546
. 284767
. 297508
. 566297
. 026628
. 670517
. 743976
. 580892
. 104976
. 516543
. 244151
. 086184
. 103828
. 477624
. 175287
. 966655
. 590482
. 959823
. 156434
. 298820
. 937674
. 287094
. 895909
. 810348
. 305516

. 000000
. 423094
. 402923
. 779288
. 400504
. 834388
. 995753
. 104388
. 131474
. 588309
. 164892
. 083642
. 384091
. 239710
. 194323
. 745290
. 349966
. 670974
. 323401
. 491072
. 753038
. 080219
. 686290
. 799647
. 629847
. 584807




2.867301
2. 664946
0.461593
0.593234
-4.505269
3.721291
1. 612464
0. 079838
-2.509728
-4.950192
-1.901251
-4.729537
-4.806979
-1.577323
-2.510879

IITITIITITIITIIITITITIITIT

TS ( tol3)-Mo,

. 000000
. 000000
. 337880
. 443747
. 061259
. 208396
. 036687
. 163998
. 347412
. 020064
- 0. 756646
-2.408681
-1.987200
-2.925474
-1.962385
0. 404235
2.184134
. 797498
- 0. 406632
-0.320181
-0. 237815
0. 844951
- 3.148256
-2.726940
- 0. 358679
-0. 397146
- 0. 155113
-1.693479
. 305452
. 660064
. 787031
. 956599
. 294719
. 962709
. 619246
. 118064
. 380361
. 204507
-2.930125
- 3. 264157
-2.287231

1
WANNOFRPRFLPNOO

POWRMNWRARMWDN

IIIIIIIIIIIIIIIIIIIIIOOOOOO'UOOOOOgU)gU)gU)gU)
N

WANPONFORNWNNNNNONOWNWNONARREOWNNNOOO

. 704190
. 796412
. 672727
. 697427
. 899566
. 225726
. 5563323
. 572198
. 354037
. 683705
. 880913

232815
634152

. 267993
. 930803

. 000000
. 000000

000000
365550
091134
299461
212391
797839
160585
216153
451018
266856
898521
309756
399882
205907
621593
845192
881316
549714
797743
678533
196988
299114
346476
843611
176900
733086
620262
268455
003636
400297
453561

. 004248
. 194341
. 675723
. 581024
. 478942
. 786253
. 887918
. 199114

GQUOTWhroORr,WUORAROONEDNDN

PPRPWOWOOOUOORFPFPNORPRFPNOOWRRARPPANPEPNNOOOOOOOWWWNO

. 616559
. 036248
. 382691
. 993408
. 912253
. 448432
. 750559
. 273233
. 589395
. 654199
. 199132
. 006119
. 610367
. 836475
. 828878

. 000000
. 460343
. 136420
. 155106
. 101623
. 844072
. 823379
. 859964
. 965450
. 381030
. 922370
. 355169
. 347040
. 376262
. 599982
. 283528
. 795901
. 270920
. 288188
. 585495
. 809433
. 020144
. 991879
. 570954
. 105747
. 483315
. 191711
. 988617
. 085995
. 473402
. 203072
. 081915
. 528957
. 957587
. 351721
. 080037
. 270113
. 000638
. 726119
. 846503
. 123436




