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Table S 1. Cartesian coordinates in A of the computed structures with 6 water molecules (n = 1).
All calculations have been performed with small basis sets at the SCF level in gas phase. The total

energy of the complexes is given in a. u.

Model Figure Atom X(A) Y(A) Z(A)
Precursor for reaction (3) withn=1 Fig.1la U 0.4097140 0.1140056 -0.2425679
Almost symmetric isomer 0] 0.3536322  0.3705562 1.4519715
Without symmetry constraint 0] 0.5271324 -0.1346183 -1.9367352
(0] 2.6563084 1.1972751 -0.2874705
Total energy (a.u.) 0] 0.1115753  2.5651451 -0.6121679
-632.53704731 O -0.8816851 -1.9508843 0.1036664
O  -1.9868666 0.6513254 -0.3664045
O  -4.7554308 -1.3177103 3.1102699
0] 2.0660304 -1.7310494 -0.0292808
F  -2.9855583 -1.0008139 1.4754481
H 3.0021638 1.7096922  0.4353022
H 3.2969349  1.1241172 -0.9865273
H  -0.4094750 3.1185542 -0.0420993
H 0.4989523  3.0700120 -1.3179911
H  -1.6139823 -1.9606054 0.7243283
H -0.8215651 -2.7628754 -0.3840945
H  -2.5919309 0.2919201 0.2845629
H  -2.4419811 1.0596819 -1.0914054
H -4.6678382 -1.0930593 4.0350595
H -5.6084567 -1.6679589 2.9015830
H  -3.6830134 -1.1323594 2.1296789
H 2.3548773 -2.1007883 0.7991514
H 2.4922936 -2.1643727 -0.7621340




Precursor for reaction (3) withn=1 Fig. 1b
Asymmetric isomer

Total energy (a.u.)
-632.52658331

Precursor for reaction withn =1
Symmetric isomer
With symmetry constraint

Fig. 1D

Total energy (a.u.)
-632.53670731
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Successor for reaction (3) withn=1 Fig. Ic

Without symmetry constraint

Total energy (a.u.)
-632.54227560

Successor for reaction withn =1
With symmetry constraint

Total energy (a.u.)
-632.54140409

Fig. 2
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H 6.3621408 0.7867512  1.7881806




Table S 2. Cartesian coordinates in A of all structures with 7 water molecules with and without
symmetry constraints and the suggested transition state (TS). All calculations have been performed

with small basis sets at the SCF level in gas phase. The total energy of the complexes is given in

a.u.
Model Figure Atom X(A) Y(A) Z(A)

Precursor for reaction with n =2 Fig. 3a U 0.6905259 0.4577801 -0.0222894

Without symmetry constraint 0] 0.9697248  1.3800370  1.3992959

O 0.4880572 -0.4297453 -1.4761660

Total energy (a.u.) O 27986621  1.4281336 -0.9314331

-649.46991217 O 0.0489598  2.5597579 -1.2032221

O -4.3258607 -3.2127967 -0.5228204

O -1.7416294  0.7408897  0.1126300

O -6.4181993 -3.8911453 0.9161724

O 2.5286322 -1.0767237  0.6775003

O -0.2716752 -1.4214010  1.2253972

F -2.6091938 -1.7326512  0.0796607

H 3.3671126  2.0395589 -0.4764771

H 3.1419662  1.2263603 -1.7952390

H 0.2676734  3.4431015 -0.9286958

H -0.4376097  2.5677781 -2.0202717

H -3.3545136  -2.3715792 -0.1772248

H -4.3299524  -3.6491314 -1.3605887

H -2.3195410 -0.0211598  0.0082787

H -2.2153650  1.5144919 0.3880136

H -6.4474791 -4.6525419  1.4781906

H -7.2594770 -3.4603443  0.8602923

H -5.0897727 -3.4443389  0.0325864

H 2.6521637 -1.9428833  0.3047796

H 3.2044958 -0.8819680  1.3168769

H 0.0077785 -1.7559011  2.0672221

H -1.0983072 -1.8174976  0.9332404

Successor for reaction with n =2 Fig. 3b U 0.2312076  0.1717429 -0.1458319

without symmetry constraint 0] -0.1189413  0.4918818  1.5101607

0] 0.5999662 -0.1292152 -1.8003913

Total energy (a.u.) O 0.6983356  2.6056882 -0.3990264

-649.48260199 O 2.6121489  0.6859821  0.3766521

O -1.8244660 1.3564704 -0.9382520

O 1.4609012 -1.9387203  0.3937420

O -3.0892615 -3.1528560 -0.1714994

0] -4.5321072 -3.8172429  1.7328381

O 27554013  3.2875627  1.3380264

F -1.3487340 -1.4267294 -0.2028609

H 1.3266403  3.0611829  0.1658305




Precursor for reaction withn =2
with symmetry constraint

Total energy (a.u.)
-649.46991140

Successor for reaction withn =2
with symmetry constraint

Total energy (a.u.)
-649.48260184

n/a

n/a
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Transition state
lower energy state with
6 coordination
Total energy (a.u.)
-649.45682495

With symmetry constraints

Fig. 5
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H 6.415948 -0.78392  2.501931

Table S 3. Cartesian coordinates in A of all the computed structures with 5 water molecules. All

calculations have been performed with small basis sets at the SCF level in gas phase. The total

energy of the complexes is also given in a. u.

Model

Figure

Atom

X(A)

Y(A)

Z(A)

Precursor for reaction (3) withn =0

Total energy (a. u.)
-615.58824384

Fig.4A

0.0506020
-0.1728645
0.2859020
-1.7267359
-2.1428500
1.0769671
0.4809599
2.5117333
-0.8615825
-1.8545930
-2.2997315
-2.8459809
-2.3859260
0.7880437
1.7374169
2.9833889
3.1060024
0.4245108
0.7294550
-1.0626088

-0.1948871
-0.1231427
-0.3106338
1.5117741

-1.3379020
2.0545400
-2.6368925
-0.4567284
3.4080332
2.2168225

1.6100659

-1.3084654
-1.8809389
2.7220461

2.3941212
-0.2822892
-0.7637433
-3.1239800
-3.2118275
4.0323779

-0.0921071
1.6061691
-1.7871526
-0.3342255
-0.3823174
0.0209566
0.0831141
0.1679201
1.6074781
0.2942388
-1.0857191
0.2578231
-1.1243869
0.6368638
-0.5715656
0.9756427
-0.5084210
0.8988375
-0.6328852
2.2408111

Inner part of the successor complex
With F coordinated to U
Total energy (a.u.)
-615.47105269

Fig.4B
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-0.00076
-0.01332
0.013962
0.015684
1.529987
-1.48733
2.339863
-2.36258
-0.02465
0.002671
0.020772
1.380103
-1.3361
2.060358
-1.99741
3.219927

-0.18969
0.548793
-0.73876
3.505693
1.727902
1.7508
-1.06148
-1.02575
-2.17336
3.046201
4.435443
2.547361
2.567927
1.868064
1.898877
-0.72302

-0.05979
1.510765
-1.69496
0.973559
-0.68887
-0.72377
0.322996
0.268653
0.703921
1.803846
1.150257
-0.22452
-0.25578
-1.4597
-1.50673
0.381184



-3.2385
2.308864
-2.35193
-0.00076

-0.67394
-1.9672
-1.93179
-0.18969

0.306581
0.60717
0.553301
-0.05979

Table S 4. The thermal functions at 298.15 K for the precursor/successor complexes with 6 and 7

water molecules. Calculations of the frequencies are done at the SCF and B3LYP levels.

S°, J/mol/K H*"(T), kJ/mol | G*°"(T), kJ/mol
SCF SCF SCF
[B3LYP ] [B3LYP ] [B3LYP]
Precursor 703.40 610.77 400.78
(Tw) [698.44] [568.01] [362.02]
Successor 690.51 613.27 407.12
(Tw) [705.34] [571.64] [363.58]
Precursor(as) 631.5 538.55 3504
(6w) [629.2] [504.7] [317.2]
Precursor(sym) 642.14 535.9 344.6
(6w) [650.14] [499.2] [305.44]
Successor(sym) 633.13 5314 342.7
(6w) [649.95] [497 4] [303.8]




Table S 5. The thermal functions for reaction (3) (including zero point correction)

AH"(T), and AG**"(T) obtained using SCF and B3LYP.

Reaction AH®(T), kJ/mol AG™(T), kJ/mol
Model SCF SCF
[B3LYP ] [B3LYP]

7 waters, 2.5 6.34
symmetric [3.6] [1.56]
6 waters -7.15 -1.7
asymmetric [-7.3] [-13.4]
6 waters, -4.5 -1.9

symmetric

[-1]

(2]




