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Figure S2. Optimized structures of H>O3-H>O, at the MP2/cc-
b ¢ pVTZ level of theory. Bond lengths are in A.
Figure S1. Optimized structures of H,O3-H,O at the MP2/cc-
pPVTZ level of theory. Bond lengths are in A.
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Figure S3. Optimized structures of H,03-H,O; at the MP2/cc-pVTZ level of theory. Bond lengths are in A.
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Figure S4. Optimized structures of H,O4-H>O at the MP2/cc-
pPVTZ level of theory. Bond lengths are in A.
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Figure S5. Optimized structures of H,O4-H,0, at the MP2/cc-
pVTZ level of theory. Bond lengths are in A.
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Figure S6. Optimized structures of H,O04-H,O3 at the MP2/cc-
pVTZ level of theory. Bond lengths are in A.

Figure S7. Optimized structures of H,O4-H,O4 at the MP2/cc-
pVTZ level of theory. Bond lengths are in A.
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Table S1. The Binding energies in kcal/mol of H,05-H,0, at the various levels of theory

B3LYP CAM-B3LYP MP2 CCSD(T)
cc-pvDZ cc-pvTZ cc-pvDZ cc-pvTZ cc-pvDZ cc-pvIZ cc-pvDZ cc-pvTZ
AE AE, AE AE, AE AE, AE AE, AE AEy  AE AE AEy  AE AE AEy  AE AE AEy AE
H,O03-H,O a -14.07 -11.24 -9.56 -7.14 -1570 -12.75 -1097 -843 -13.06 -1032 -6.89 -10.31 -7.83 -6.44 -12.58 -9.84 -6.46 -10.07 -7.58 —6.22
b -13.17 -1047 -890 -6.64 -1472 -1191 -1026 -7.86 -12.13 -9.55 -6.44 -9.63 -729 -6.02 -11.68 -9.10 -6.02 -939 -7.04 -5.80
¢ -1035 -791 —-6.65 -453 -12.01 -936 -8.03 -574 -9.64 -722 -439 -755 -531 -4.09 -931 -6.88 -410 -744 -519 -4.00
H.03-H0, a -14.13 -11.75 -9.97 -791 -1597 —-13.50 -11.58 -9.43 -13.44 -1097 -791 -11.12 -897 -7.65 -12.97 —-10.50 -7.41 -1090 -8.75 -7.41
b -1336 -11.10 922 -726 -15.05 -12.73 -10.73 -8.69 -12.61 -10.31 -7.27 -1029 -825 -6.97 -12.16 -9.87 -6.79 -10.08 -8.03 —-6.73
¢ -1188 -972 -793 -6.19 -1348 -1121 -928 -744 -1127 -9.16 -628 -9.00 -7.19 -6.01 -10.88 -8.77 -586 -8.81 -6.99 -579
d -992 -812 -598 -430 -11.89 -994 -7.13 -564 -973 -8.09 —-463 -7.13 -556 -417 958 -795 -445 -7.15 -559 -4.16
H.03-H0; a -14.07 -12.10 -9.81 -8.15 -1591 -13.85 —-11.46 -9.69 -13.47 -1143 -832 -11.19 -939 -8.00 -13.03 -10.98 -7.83 -10.99 -9.19 -7.77
b -14.15 -12.06 -9.57 -784 -1590 -13.73 —11.12 -9.30 -13.69 —-11.51 -8.04 -10.98 -9.13 -7.66 -1333 -11.15 -7.62 -10.84 -9.00 -7.50
¢ -1137 -917 -7.19 -536 -1348 -11.14 -9.01 -7.03 -11.05 -883 -5.54 -9.09 -7.08 -5.67 -11.04 -882 -544 -920 -7.19 -571
d -10.59 -881 -6.88 -547 -12.14 -1028 -821 -6.71 -1039 -8.64 -579 -823 —-6.73 -553 -10.07 -833 544 -8.09 -659 -536
e 961 -764 -566 -407 -1144 -933 -719 -550 -922 -734 -393 -720 -554 —-414 -9.19 -731 -386 -732 -567 -422
f -638 -476 -3.12 -185 -799 -621 -435 -298 -6.12 -452 -135 -432 -295 -1.69 —6.13 —453 -136 —-448 -311 -1.84
g 514 -373 -233 -124 639 -487 -336 -2.18 -483 -343 -1.01 -337 222 -1.12 481 -342 -097 -350 -235 -124
Table S2. The Binding energies in kcal/mol of H,O4-H,O, at the various levels of theory
B3LYP CAM-B3LYP MP2 CCSD(T)
cc-pvDZ cc-pvIZ cc-pvDZ cc-pvIZ cc-pvDZ cc-pvIZ cc-pvDZ cc-pvIZ
AE  AE, AE  AE AE  AE, AE  AE, AE  AE, AE  AE AE, AE AE  AE, AE  AE AE, AE
H04-H, 0 a -1475 -11.98 -10.15 -7.68 -1634 —-13.48 -11.58 -8.99 -13.75 —-11.02 -748 -1092 -842 —-6.97 -13.33 -10.60 -7.09 -10.77 -8.28 —6.84
b -15.18 —-12.36 —-1040 -7.90 -16.53 -13.65 —-11.63 —9.06 -13.35 —-10.58 -6.95 -1047 -797 —-648 -13.04 —-10.27 -6.64 —-1040 -790 —6.43
¢ -13.16 -10.66 -9.10 -7.16 -14.77 —-12.15 —-10.35 -8.23 -12.54 -10.08 -7.02 -9.84 -7.75 -6.53 —12.00 -9.54 -6.53 -9.52 -743 -625
d -13.77 -11.11 -925 -693 -1531 -12.55 -10.62 -823 -12.75 -10.15 —-6.64 -998 -7.65 -622 -1237 -9.77 -629 -985 -7.52 -6.11
e -1233 990 -820 -6.27 -13.62 -11.11 -929 -720 -11.10 -8.74 -5.61 -845 -639 -513 -10.66 -830 -521 -823 -6.18 —495
H,O4+HO, a -13.85 —-11.63 -9.64 -7.66 -15.62 -13.29 -11.18 -9.10 -13.34 -11.04 -7.77 -10.82 -8.77 -7.36 —-12.95 -10.64 -7.35 -10.71 -8.65 -7.22
b -1321 -11.10 -942 -7.55 -14.77 -12.60 -10.83 —-889 -1198 -9.81 -6.80 -998 -8.06 —6.75 -11.68 -9.50 -646 -9.92 -8.00 —6.67
¢ -11.31 -931 -744 -574 -13.03 -11.01 -891 -7.09 -11.06 -9.08 -623 -8.79 -697 -580 -10.60 -8.62 -573 -8.55 -6.72 -553
d -11.73 -9.64 -793 -6.14 -1325 -11.13 -9.30 -746 -1093 -881 -6.06 -884 -7.00 -580 -10.61 -849 -568 -858 -6.74 -548
e -10.08 -823 —642 -495 -1135 -944 -749 -595 936 -757 -497 -711 -560 -454 -9.03 -724 -461 -696 -545 -437
H,O4-H,03; a —-1447 -12.54 -10.00 -833 -16.34 -1432 -11.62 -9.86 -1420 -12.19 -8.67 -11.54 -980 -826 —-13.90 -11.88 -830 -11.50 -9.75 -8.18
b -13.68 -11.73 -9.11 -748 -15.78 -13.69 -1091 -9.14 -13.56 -11.61 -8.04 -11.10 -9.35 -7.82 -1342 -1147 -7.81 -11.13 -938 -7.79
¢ -14.07 -12.19 -9.69 -8.12 -15.74 -13.79 -11.16 -9.50 -13.39 -1145 -790 -10.80 -9.13 -7.63 -13.11 -11.16 -7.55 -10.77 -9.10 -7.57
d -12.16 -1033 -7.92 -6.40 -13.67 -11.81 -9.28 -7.72 -11.80 -9.94 -6.69 -930 -7.73 -634 -11.56 -9.71 -637 -923 -7.66 -622
e -1129 956 -747 -6.06 -12.75 -10.98 -8.81 -7.34 -10.63 -8.88 -6.10 -858 -7.07 -580 —1033 -8.58 -574 -847 -696 -5.65
H,O4-HO4 a2 -1338 -11.65 -897 -744 -1530 -1343 -10.59 -8.94 -1337 -11.52 -795 -10.64 -9.03 -751 -13.06 -11.21 -7.58 -10.64 -9.02 -7.46
b -13.14 -1135 -6.72 570 -1530 -1341 -9.83 -830 -13.32 -11.57 -9.81 -1034 -8.80 -7.12 -13.17 -1142 -728 -1038 -8.84 -7.07
¢ -12.17 -10.53 -794 -6.52 -13.86 —-12.08 -934 -7.79 -12.12 -1041 -6.95 -9.63 -8.18 -6.63 -11.98 -1026 —6.73 -9.75 -829 -6.70
d -1422 -1230 -8.64 -7.15 -16.11 —14.05 -1022 -8.62 -13.14 -11.29 -6.78 -997 -837 -6.59 -13.00 -11.15 -6.56 —-10.10 —8.50 —6.66
e -—l4.61 —-1243 -8.73 -7.01 -16.54 —-14.21 -10.38 -8.53 —-13.51 -11.43 -6.11 -1041 -857 -6.58 —13.57 -11.48 -6.07 -10.68 —8.85 -6.78
f -12.56 -10.66 -7.40 -599 -1476 -12.78 -9.24 -7.71 -12.60 -10.82 -6.97 -9.61 -8.10 —-6.51 —12.35 -10.56 —-6.66 -9.59 -8.09 —6.43
g 924 -808 -539 466 -1122 993 -691 -6.04 -9.64 -848 -282 -726 -643 -526 926 -810 -521 -7.10 -627 -5.06
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