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Hypoiodous Acid as Guest Molecule in Protonated Water
Clusters: A Combined FT-ICR/DFT Study of I(H,0),"

by Uwe Achatz, Brigitte S. Fox, Martin K. Beyer, and Vladimir E. Bondybey”

Supporting Information on all calculated species: Cartesian coordinates of optimized
geometries, calculated harmonic frequencies and infrared intensities, thermochemical values.

HCl:
Input orientation:
Center Atomic Coordinates (Angstroms)
Number Number X Y Z
1 1 0.000000 0.000000 0.109860
2 17 0.000000 0.000000 1.390140

Harmonic frequencies and intensities (cm™, km/mol) :

2956.2,45.2;

Sum of electronic and zero-point Energies= -460.831816
sum of electronic and thermal Energies= -460.829456
sum of electronic and thermal Enthalpies= -460.828512
sum of electronic and thermal Free Energies= -460.849696
ICl:

Input orientation:

Center Atomic Coordinates (Angstroms)
Number Number X Y Z
1 53 0.000000 0.000000 -0.190288
2 17 0.000000 0.000000 2.190288

Harmonic frequencies and intensities (cm™,km/mol):

367.5,6.1;

sum of electronic and zero—point Energies= -471.639398
sum of electronic and thermal Energies= -471.636696
sum of electronic and thermal Enthalpies= -471.635752
sum of electronic and thermal Free Energies= -471.663900
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H,0O:
Input orientation:
Center Atomic Coordinates (Angstroms)
Number Number X Y Z
1 8 -0.001821 0.000000 -0.001412
2 1 -0.006191 0.000000 0.959878
3 1 0.927752 0.000000 -0.246327

Harmonic frequencies and intensities (cm™,km/mol):

1628.8,72.1;3808.6,4.6;3907.4,59.9;

sum of electronic and zero-point Energies= -76.442839
Sum of electronic and thermal Energies= -76.440003
sum of electronic and thermal Enthalpies= -76.439059
sum of electronic and thermal Free Energies= -76.461134
HOI:

Input orientation:

Center Atomic Coordinates (Angstroms)
Number Number X Y Z
1 1 0.002200 0.000000 -0.018049
2 8 -0.069721 0.000000 0.944603
3 53 1.849432 0.00000C 1.603439

Harmonic frequencies and intensities (cm™, km/mol) :

570.2,19.0;1104.2,44.2;3797.9,99.7;

sum of electronic and zero-point Energies= ~-87.227453
sum of electronic and thermal Energies= -87.224419
Sum of electronic and thermal Enthalpies= -87.223474
sum of electronic and thermal Free Energies= -87.252457
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H,IO", 1
Input orientation:
Center Atomic Coordinates (Angstroms)

Number Number X Y Z
1 8 0.037327 0.243789 -0.327929
2 53 -0.049122 -0.047611 1.787795
3 1 0.870732 -0.094398 -0.707648
4 1 -0.711425 -0.180257 -0.788597

Harmonic frequencies and intensities (cm™!,km/mol) :

457.0,15.0;682.0,195.1;844.9,5.8;1605.2,83.6;3617.8,332.5;
3698.9,312.9;

Sum of electronic and zero-point Energies= -87.500682
Sum of electronic and thermal Energies= —-87.497402
Sum of electronic and thermal Enthalpies= -87.496458
Sum of electronic and thermal Free Energies= -87.526284

I(H,0),*, 2:

Input orientation:

Center Atomic Coordinates (Angstroms)

Number Number X Y Z
1 8 -0.033265 0.044198 -0.128779
2 53 0.310293 -0.084621 2.129300
3 8 0.608795 -0.253264 4.391996
4 1 0.197003 -0.772131 -0.599117
5 1 0.445278 0.772732 -0.553731
6 1 -0.161481 0.041847 4.901987
7 1 1.381484 0.232599 4.719182

Harmonic frequencies and intensities (cm™, km/mol) :

74.1,66.7;133.9,17.7;140.6,20.6;319.8,78.3;359.3,1.5;557. 5,183.7;
559.5,191.6;708.5,17.5;727.9,17.5;1615.0,71.5;1616. 8,73.2;
3697.3,497.9;3705.0,20.8;3790.1,211.5;3791.5,230.5;

Sum of electronic and zero-point Energies= -163.995951
Sum of electronic and thermal Energies= -163.989669
Sum of electronic and thermal Enthalpies= -163.988724
Sum of electronic and thermal Free Energies= -164.025879
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Input orientation:

Center Atomic Coordinates (Angstroms)

Number Number X Y Z
1 8 -0.275353 0.109727 0.982688
2 53 -0.345557 2.143203 0.492202
3 1 0.376166 -0.338356 0.419248
4 1 -0.087723 -0.094234 2.030591
5 8 0.016645 -0.364303 3.364719
6 1 0.859682 -0.360506 3.835301
7 1 -0.548581 -1.042534 3.756866

Harmonic frequencies and intensities (cm™?, km/mol) :

93.5,2.9;125.1,25.7;299.0,238.3;368.8,98.8;442.9,116.9;
524.3,35.1;560.9,29.1;957.2,29.1;1337.0,163.3;1538.7,131.7;
1643.6,94.0;1916.4,3613.9;3724.8,236.8;3758.6,112.5;3844.8,209.4;

sum of electronic and zero-point Energies= -163.986847
sum of electronic and thermal Energies= -163.981097
sum of electronic and thermal Enthalpies= -163.980153
Sum of electronic and thermal Free Energies= -164.017370
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I (H,0) sty 4:

Input orientation:

Center Atomic Coordinates (Angstroms)
Number Number X Y 2
1 8 0.319967 -0.201771 0.890136
2 53 -0.800557 -0.110323 2.796399
3 38 2.825697 0.206253 1.133403
4 1 -0.067830 0.384508 0.225360
5 1 1.311355 0.016350 0.985919
6 1 3.283871 1.044714 1.256246
7 1 3.447405 -0.401405 0.717229
8 8 -1.977272 -0.030564 4.834960
9 1 -2.910414 0.205889 4,732831
10 1 ~-1.947424 -0.864812 5.325244

Harmonic frequencies and intensities (cm™, km/mol) :

44.8,50.7;58.3,3.2;93.0,31.8;133.5,7.3;142.9,9.1;218.4,246.5;
274.8,107.0;314.1,11.7;370.1,76.5;441.8,26.0;470.7,15.6;
535.9,216.5;660.9,5.1;823.6,52.5;1138.7,73.8;1610.2,60.5;
1619.9,66.3;1655.0,15.0;2798.4,2791.4;3723.7,215.6;3774.0,193.2;
3786.7,68.7;3814.4,190.4;3875.3,160.8;

sum of electronic and zero-point Energies= -240.467503
sum of electronic and thermal Energies= -240.458256.
Sum of electronic and thermal Enthalpies= -240.457312

Sum of electronic and thermal Free Energies= -240.503165
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Input orientation:

Center Atomic Coordinates (Angstroms)
Numbexr Number X Y Z
1 8 0.061831 -0.007381 0.101951
2 53 0.282531 -0.079209 2.159460
3 8 2.280818 -0.074452 -1.081315
4 1 -0.531904 0.792882 -0.168440
5 1 0.977497 0.018015 -0.379365
6 1 2.813959 0.681693 -1.351502
7 1 2.455267 -0.790285 -1.70349%94
8 8 -1.401389 1.903227 -0.657375
9 1 -2.221233 1.694061 -1.120830
10 1 -1.556982 2.712032 -0.155961

Harmonic frequencies and intensities (cm™*, km/mol) :

65.2,5.7;73.0,14.9;90.5,0.7;98.6,0.8;122.0,31.2;236.6,185.2;
276.5,11.7;315.3,243.5;367.6,166.6;414.3,15.0;454.1,37.2;
572.8,8.5;978.2,30.3;1218.4,107.1;1283.3,50.6;1594.8,30.9;
1638.2,15.3;1658.4,29.6;2528.3,3175.3;2626.1,2466.3;3775.8,77.6;
3780.2,70.1;3861.8,155.7;3868.2,181.5;

Sum of electronic and zero-point Energies= -240.461339
Sum of electronic and thermal Energies= -240.452224
Sum of electronic and thermal Enthalpies= -240.451280
Sum of electronic and thermal Free Energies= -240.497317
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I(H,0),", 6:

Input orientation:

Center Atomic Coordinates (Angstroms)
Number Number X Y Z
1 8 -0.259872 1.715329 -1.289295
2 53 -0.590053 -0.280014 2.246657
3 8 1.153381 -1.1737920 5.823888
4 1 0.027617 2.588398 -1.576794
5 1 -0.267912 1.149052 -2.067727
6 1 2.030962 -1.421594 6.133844
7 1 0.646064 -0.904631 6.596531
8 8 -1.448841 1.402542 0.992066
9 1 -1.016421 1.483823 0.086950
10 1 -2.401919 1.306219 0.866099
11 8 0.307043 -1.944105 3.498492
12 1 -0.300370 -2.689584 3.592100
13 1 0.588577 -1.648049 4.418454

Harmonic frequencies and intensities (cm™, km/mol) :

13.4,6.5;48.6,2.7;58.6,5.2;87.0,68.8;91.0, 40.9;137.8,31.1;
140.3,11.3;165.4,169.6;174.0,208.7;256.0, 135.1;279.0,24.6;
346.7,110.6;348.4,4.5;401.3,63.6;407.9,7.8; 447.8,48.4;452.7,22.2;
742.2,67.3;779.7,57.9;1064.1,57.2;1070.5, 83.1;1617.8,104.6;
1618.6,27.9;1649.5,30.9;1650.2,5.3;3000.5, 4055.5;3036.3,630.8;
3791.7,113.7;3792.8,184.8;3795.3,132.5;3796.6, 35.6;3885.0,145.8;
3885.7,148.6;

sum of electronic and zero-point Energies= -316.934605
sum of electronic and thermal Energies= -316.922107
Sum of electronic and thermal Enthalpies= -316.921163

Sum of electronic and thermal Free Energies= -316.976001
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I(H,0),', 7:

Input orientation:

Center Atomic Coordinates (Angstroms)
Number Number X Y Z
1 8 0.122766 0.227142 0.153954
2 53 0.006440 0.120251 2.310733
3 8 -0.147575 0.047840 4.717823
4 '8 1.238527 -1.890490 -0.849827
5 1 -0.773992 0.426709 -0.256364
6 1 0.503205 -0.615233 -0.244964
7 1 2.054206 -1.784947 -1.351742
8 1 0.788813 -2.662095 -1.210352
9 1 0.098959 -0.804014 5.102522
10 1 0.386765 -0.720586 5.161178
11 8 -2.134614 0.769046 -1.010794
12 1 -3.011527 0.659617 -0.627665
13 1 -2.181137 1.536726 -1.591425

Harmonic frequencies and intensities (cm™,km/mol) :

52.3,4.3;58.7,3.2;61.5,3.1;78.0,33.1;92.1,27.8;109.9,34.9;
131.7,2.4;146.6,2.0;224.6,56.8;250.4,105.9;271.6,318.6;
278.3,11.0;331.5,118.3;364.8,22.5;402.4,47.3;471.6,69.8;
497.6,144.8;608.9,8.1,;850.4,47.9;1080.0,102.9,;1157.6,29.8;
1616.8,62.3;1620.8,69.0;1639.9,23.6;1663.4,43.3;3005.9,2280.3;
3022.1,2233.1;3741.2,166.6;3788.9,57.7;3789.9,45.0;3833.6,167.1;
3877.2,121.3;3878.9,161.8;

Sum of electronic and zero-point Energies= -316.934210
Sum of electronic and thermal Energiles= -316.921653
Sum of electronic and thermal Enthalpies= -316.920708
Sum of electronic and thermal Free Energies= ~-316.974725
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I(H,0),", 8
Input orientation:
Center Atomic Coordinates (Angstroms)
Number Number . X Y Z
1 8 -0.405953 0.326103 0.280436
2 53 0.180805 -0.298755 2.154230
3 8 1.432069 0.248191 -1.294090
4 8 -1.558797 2.624773 0.344938
5 1 -0.850972 1.234546 0.357037
6 1 0.441837 0.332659 -0.445557
7 1 1.883192 1.053783 -1.566568
8 1 1.349958 -0.362862 -2.077376
9 1 -2.486412 2.680262 0.088071
10 1 -1.419596 3.293813 1.024584
11 8 1.238879 -1.451825 -3.284499
12 1 1.868837 -2.172050 -3.392664
13 1 0.800117 -1.337836 -4.133631

Harmonic frequencies and intensities (cm™, km/mol) :

11.7,1.4;47.6,0.3;61.3,11.1;84.8,15.7;101.7,2.1;102.8,6.0;
126.8,27.0;186.9,214.5;244.3,185.5;260.5,51.8;283.3,95.9;
319.8,248.2;336.1,8.2;412.2,12.4;445.9,186.4;606.5,49.9;
609.3,31.8;920.5,120.4;1005.1,55.1;1215.1,875.3;1340.8,80.0;
1411.6,2123.1;1633.0,126.8;1640.1,265.8;1659.8,163.4;
1720.3,1104.7;2884.9,2227.1;3189.2,1422.6;3782.8,56.5;
3797.1,43.1;3842.3,131.2;3869.4,148.5;3886.8,139.3;

Sum of electronic and zero-point Energies= -316.926402
Sum of electronic and thermal Energies= -316.914324
Sum of electronic and thermal Enthalpies= -316.913380
Sum of electronic and thermal Free Energies= -316.968244
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H(H,0),'
7z-Matrix orientation:
Center Atomic Coordinates (Angstroms)
Numbexr Number X Y Z
1 8 0.000000 0.000000 0.000000
2 8 0.000000 0.000000 2.562046
3 8 2.321727 0.000000 -1.083626
4 8 -1.695453 1.587464 -1.081801
5 1 0.046167 0.016671 1.013045
6 1 -0.673619 0.652598 -0.385948
7 1 0.908806 0.043540 -0.448134
8 1 -0.314313 -0.774253 3.042335
9 1 0.626582 0.451955 3.137610
10 1 2.630597 -0.780542 -1.557229
11 1 2.778894 0.757968 ~1.463914
12 1 -1.960780 2.454133 -0.755279
13 1 -2.445578 1.229729 -1.569955

Harmonic frequencies and intensities (cm™, km/mol) :

66.2,0.9;67.3,1.0;68.7,2.5;101.6,2.6;106.4,13.9;116.8,45.0;
237.8,53.4;260.9,231.5;262.7,227.9;279.5,4.9;339.4,172.3;
339.5,170.0;378.2,53.6;379.9,48.6;416.4,66.5;738.9,0.3;
980.7,60.0;983.6,59.9;1183.4,256.2;1627.6,61.4;1627.7,61.5;
1643.0,0.3;1700.3,13.5;1700.3,13.5;2846.6,2984.3;2847.1,2983.9;
2980.9,146.5;3786.8,74.2;3786.8,74.2;3787.9,0.1;3874.2,23.9;
3874.2,23.9;3874.7,423.2;

sum of electronic and zero-point Energies= -306.145410
Sum of electronic and thermal Energies= -306.134225
sum of electronic and thermal Enthalpies= -306.133281
sum of electronic and thermal Free Energies= -306.181658
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