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Table S1: Vibrational frequencies from ab initio calculations for benzene-water and rare gas-benzene-water complexes at MP2/6-311++g(d,p)
level, including BSSE CP (basis-set superposition error counterpoise) corrections

CSHG - H‘ZO 13CCSH(5 - H2O C(;HG - H%SO Ne — C6H6 - HQO Ar — CgHG - Hgo Kr — CBHG - HQO

1 12.79 12.81 12.70 9.64 10.92 11.27
2 28.91 28.78 28.41 10.66 15.38 17.50
3 42.66 42.64 42.45 17.45 21.96 25.88
4 7747 77.14 74.96 20.27 28.60 33.30
5 107.04 107.04 106.23 31.11 34.88 40.12
6 228.69 228.70 227.76 44.52 46.50 49.98
7 388.18 385.11 388.19 78.10 78.61 79.27
8 388.98 388.24 388.98 107.11 106.83 105.71
9 609.34 603.06 609.34 230.74 230.33 229.88
10 609.54 608.18 609.54 388.43 387.25 386.69
11 682.29 681.94 682.29 389.22 388.13 387.56
12 742.74 739.52 742.74 609.31 609.16 609.02
13 856.10 855.21 856.09 609.51 609.37 609.24
14 857.56 856.17 857.56 682.73 682.09 681.89
15 959.94 956.63 959.94 742.91 741.57 740.67
16 960.72 960.70 960.72 856.19 855.30 855.17
17 1007.57 997.19 1007.57 857.92 857.37 857.37
18 1014.36 1011.74 1014.36 960.00 958.36 958.29
19 1059.91 1056.66 1059.91 960.70 958.72 958.86
20 1060.43 1058.13 1060.43 1007.69 1007.66 1007.63
21 1079.41 1077.04 1079.41 1014.13 1013.94 1013.96
22 1173.80 1173.58 1173.80 1059.98 1059.92 1059.88
23 1199.71 1197.69 1199.71 1060.51 1060.46 1060.42
24 1200.28 1200.25 1200.28 1078.81 1077.24 1076.17
25 1374.58 1372.20 1374.58 1173.86 1173.78 1173.77
26 1447.13 1436.28 1447.13 1199.74 1199.64 1199.59
27 1505.39 1498.75 1505.39 1200.34 1200.24 1200.18
28 1505.76 1502.44 1505.76 1374.53 1374.38 1374.25
29 1634.11 1620.42 1634.09 1447.53 1448.38 1449.78
30 1634.89 1631.85 1634.83 1505.49 1505.39 1505.28
31 1644.33 1644.31 1637.76 1505.86 1505.76 1505.66
32 3198.11 3195.48 3198.11 1634.25 1634.06 1633.83
33 3207.66 3203.97 3207.66 1635.04 1634.85 1634.60
34 3209.19 3209.15 3209.19 1644.96 1644.80 1644.71
35 3223.53 3220.78 3223.53 3197.80 3197.83 3197.71
36 3225.07 3225.00 3225.07 3207.33 3207.34 3207.18
37 3233.65 3232.40 3233.65 3208.95 3208.96 3208.82
38 3868.32 3868.32 3859.58 3223.24 3223.23 3223.05
39 3980.51 3980.51 3964.87 3224.80 3224.80 3224.64
40 3233.38 3233.36 3233.17
41 3868.26 3868.25 3868.32
42 3980.04 3980.04 3980.05




Table S2: Ab initio coordinates of the equilib-
rium structure of C¢Hg — HoO complex at MP2/6-
311++g(d,p) level, including BSSE CP corrections

Atom X /A Y /A Z /A

0.371473  0.950480 -1.084740
0.577476  -0.407225 -1.363890
0.829698  -1.305537 -0.319368
0.941632 -0.836183  0.995915
0.734773  0.520684  1.275504
0.482993  1.419679  0.231149
0.495551  -0.770030 -2.384734
0.985673  -2.358969 -0.535599
1.147162  -1.531905  1.805139
0.815291  0.883828  2.296388
0.329060  2.473426  0.446888
0.173658  1.647319  -1.894802
-2.575221  -0.932310  0.713372
-2.040903  0.182337  -0.135352
-2.869818  -0.205635  0.160159
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Table S3: Ab initio coordinates of the equilibrium
structure of 13CCsHg — HoO complex at MP2/6-
311++g(d,p) level, including BSSE CP corrections

Atom X /A Y /A Z /A

I3C -0.371473  0.950480  1.084740
-0.577476  -0.407225  1.363890
-0.829698  -1.305537  0.319368
-0.941632  -0.836183 -0.995915
-0.734773  0.520684  -1.275504
-0.482993  1.419679  -0.231149
-0.495552  -0.770030  2.384734
-0.985673  -2.358969  0.535599
-1.147162  -1.531905 -1.805139
-0.815291  0.883828  -2.296389
-0.329060  2.473426  -0.446888
-0.173658  1.647319  1.894802
2.575221  -0.932310 -0.713372
2.040903  0.182337  0.135352
2.869818  -0.205635 -0.160159
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Table S4: Ab initio coordinates of the equilib-
rium structure of CgHg — H%SO complex at MP2/6-
311++g(d,p) level, including BSSE CP corrections

Atom X /A Y /A Z /A
-0.371473  0.950480  1.084740
-0.577476  -0.407225  1.363890
-0.829698  -1.305537  0.319368
-0.941632  -0.836183  -0.995915
-0.734773  0.520684  -1.275504
-0.482993  1.419679  -0.231149
-0.495552  -0.770030  2.384734
-0.985673  -2.358969  0.535599
-1.147162  -1.531905 -1.805139
-0.815291  0.883828  -2.296389
-0.329060  2.473426  -0.446888
-0.173658  1.647319  1.894802
2.575221  -0.932310 -0.713372
2.040903  0.182337  0.135352
O  2.869818 -0.205635 -0.160159
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Table S5: Ab initio coordinates of the equilibrium
structure of Ne — C¢Hg — HoO complex at MP2/6-
311++g(d,p) level, including BSSE CP corrections

Atom X /A Y /A Z /A
C  -0.128491 -1.324785 0.218031
C  -0.076518 -0.446912  1.309030
C  -0.043449 0.936446  1.092771
C 0.004820  1.439487 -0.213844
C  -0.048361 0.562416 -1.304710
C  -0.081336 -0.821164 -1.088900
H  -0.109035 -0.837767 2.322318
H  -0.008132 1.617198  1.939000
H  0.040188 2.512728 -0.381555
H  -0.017882 0.952860 -2.318246
H  -0.116239 -1.502104 -1.934930
H  -0.156216 -2.398140 0.385733
H  -3.420935 0.786149 -0.028603
H  -2.697727 -0.526429 0.006705
O  -3.586382 -0.158881 -0.006664
Ne  3.741705 -0.140637 -0.001138




Table S6: Ab initio coordinates of the equilibrium
structure of Ar — CgHg — H2O complex at MP2/6-
311++g(d,p) level, including BSSE CP corrections

Atom X /A Y /A Z /A

C -0.540151 -1.315270  0.218834
C -0.498984 -0.436226  1.309352
C -0.482749  0.947312  1.092331
C -0.440484  1.450182  -0.214558
C -0.482869  0.571926 -1.304943
C -0.499006 -0.811833 -1.088371
H -0.526836  -0.826889  2.322853
H -0.455812  1.628911  1.938186
H -0.418177  2.523682  -0.382859
H -0.457049  0.962153  -2.318692
H -0.525528 -1.493615 -1.934027
H -0.5564813  -2.388790  0.387128
H -3.858043  0.755259  -0.029269
H -3.118901 -0.548391  0.006831
O -4.011967 -0.191704 -0.006822
Ar 3.315353  -0.084180 -0.000636

Table S7: Ab initio coordinates of the equilibrium
structure of Kr — CgHg — H2O complex at MP2/6-
311++g(d,p) level, including BSSE CP corrections

Atom X /A Y /A Z /A
C  -1.186679 -1.312101 0.204664
C  -1.150380 -0.443305 1.303516
C  -1.143789  0.942332  1.099761
C  -1.105977 1.457974 -0.202279
C  -1.143451 0.589966 -1.301014
C  -1.149839 -0.795886 -1.097675
H  -1.174551 -0.843818  2.313271
H  -1.120490 1.615963  1.952119
H  -1.091149 2.533189  -0.360258
H  -1.120608 0.990012 -2.311023
H  -1.172413 -1.469730 -1.949813
H  -1.193617 -2.387292  0.362640
H  -4.517851 0.739660 -0.018209
H  -3.772379 -0.560670  0.004220
O  -4.667173 -0.208208 -0.004355
Kr  2.605031 -0.044043  0.000002




