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TABLE 2S. Thermal Corrections to 298 K, ¥ (a.u.), Entropies, S(cal/mol-K), and Heat
Capacities, C,, (cal/mol-K), Calculated at the B3LYP/6-311++G**//B3LYP/6-311++G**

Computational Level.

Thermal Corrections Entropy Heat Capacity
Structure 2(a.u.) S _ Cy
(cal/mol-K) (cal/mol-K)
Me[H,072* 0.0279192 56.368° 9.0512
Mg[H,0] 3+ 0.056018b 72.957° 18.348b
Mg[H,0]3* 0.084264¢ 91.060¢ 27.923¢
Mg[H,0]%* 0.112343d 104.7914 38.0254d
Mg[H,0] *+[H,0] 0.1406991¢ 112.807%e 45.4621¢
Mg[H,0]2* 0.140493f 114.096f 48.040f
Mg[H,0]2**[H,0], 0.169083! 121.227 53.013!
Mg[H,0]:*+[H,0] | 0.1688631 125.082! 559141
Mg[H,0]¢* ’ 0.168213¢ 118.2668 58.7258
Mg[H,0];"+[H,0] 0.196046k% - 141.196k 67.885k
0.196549! 137.640! ' 67.058!
Mg[H,0]2*+[H,0];, (PRC) 0.507061h 254.725h 161.771h
Mg[H,0] ;*+[H,0],, (This Paper) 0.508188i 245.819i 156.632i
H,O 0.024118 45.088) 6.014
(H,0), 0.051977 68.939 15.973
(H,0), 0.080192 81.236 24.269

a At the B3LYP/6-31+G**//B3LYP/6-31+G** computational level, X = 0.027857 a.u., S =
56.445 cal/mol-K, and Cy = 9.125 cal/mol-K; at the MP2(FULL)/6-311++G**//MP2(FULL)/6-
311++G** level, £ = 0.022656 a.u., S = 61.861 cal/mol-K, and C,, = 11.149 cal/mol-K.
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TABLE 28 (continued). Thermal Corrections to 298 K, X (a.u.), Entropies, S(cal/mol-K), and
Heat Capacities, Cy, (cal/mol-K), Calculated at the B3ALYP/6-3114++G**//B3LYP/6-31 [ ++G**

Computational Level.

b At the MP2(FULL)/6-311++G**//MP2(FULL)/6-311++G** computational level, £ =
0.056521 a.u., S = 72.836 cal/mol-K, and Cy, = 18.561 cal/mol-K.

¢ At the MP2(FULL)/6-311++G** computational level,£=0.084923 a.u., $S=92.023
cal/mol-K, and Cy, =28.272 cal/mol-K.

d At the MP2(FULL)/6-311++G**//MP2(FULL)/6-3114++G** computational level, X

0.113379 a.u., § = 105.087 cal/mol-K, and C, = 38.233 cal/mol-K.

1l

¢ At the MP2(FULL)/6-311++G**//MP2(FULL)/6-311++G** computational level, £
0.142167 a.u., S = 113.974 cal/mol-K, and Cy, = 45.818 cal/mol-K.

f At the HF/6-311++G**//HF/6-31++G** computational level, £ = 0.149332 a.u.,
S =111.308 cal/mol-K, and Cy, = 46.894 cél/mo]—K; at the B3LYP/6-31+G**//B3LYP/6-
31+G** level, £ = 0.140341 a.u., S = 114.473 cal/mol-K, and Cy; = 48.266 cal/mol-K; at the
MP2(FULL)/6-311++G**//MP2(FULL)/6-311++G** level, £ = 0.141751 a.u., S = 114.647
cal/mol-K and Cy = 48.355 cal/mol-K.
0.169771 a.u., S = 120.220 cal/mol-K, and Cy, = 59.038 cal/mol-K.

& At the B3ALYP/6-31+G**//B3LYP/6-31+G** computational level, £ = 0.168079 a.u., S =
118.644 cal/mol-K, and Cy, = 58.938 cal/mol-K; at the MP2(FULL)/6-311++G** level, £ =

h At the B3LYP/6-314+G**//B3LYP/6-31+G** computational level, £ = 0.507291 a.u. and
S = 254.675 cal/mol-K; at the B3LYP/6-31+G*//B3LYP/6-31+G* level, X = 0.505248 a.u. gnd
S = 251.455 cal/mol-K. |

i These values were calculated at the B3LYP/6-31+G**//B3LYP/6-31+G** computational
level. For comparison, we note that at the B3LYP/6-31+G*//B3LYP/6-31+G* computational
level, £ =0.506343 a.u. and S =243.387 cal/mol-K; at the B3LYP/6-31G*//B3LYP/6-31G*
level, £ = 0.507016 a.u. and S = 235.886 cal/mol-K.
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TABLE 2S (continued). Thermal Corrections to 298 K, Z (a.u.), Entropies, S(cal/mol-K), and
Heat Capacities, Cy (cal/mol-K), Calculated at the B3ALYP/6-311++G**//B3LYP/6-31 1 ++G**

Computational Level.

i At the B3LYP/6-31+G**//B3LYP/6-31+G** computational level, £ = 0.024119 a.u.,
S =45.100 cal/mol-K, and Cy = 6.014  cal/mol-K; at the MP2(FULL)/6-
311++G**//MP2(FULL)/6-311++G** level, £=0.024539 a.u., S=45.080 cal/mol-K, and
Cy = 6.009 cal/mol-K.

k Second-shell water molecule hydrogen-bonded to only one first-shell water molecule.

I' Second-shell water molecule hydrogen-bonded to two first-shell water molecules.
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TABLE 3S. Calculated Geometrical Parameters for the Water Dimer and (Cyclic) Water Trimer.

Parameter Computational Level

BP/DN** B3LYP/6-311++G** MP2(FULL)/6-31 | ++G**
(B3LYP/6-31+G**)

A. Dimer
O---H (A) 1.917 1.933 1.946
(1.918)
0---0 (A) 2887 2.900 2.910
(2.887)
<O-H---0(°) 169.4 174.9 176.8
(173.6)
B. (Cyclic) Trimer
O---H (A) 1.856 1.912 1.933
(1.904)
0---0 (A) 2.768 2.783 2.797
(2.778)
<0-H---0(°) 151.4 147.2 147.0
(147.2)
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TABLE 6S. Selected Mg-O and Mg-H (A) Distances for Our Form of Mg[H,0] §+°[H20] 12

Obtained From the B3LYP/6-31+G** Optimization.

Mg—O Mg-H Mg-H Mgﬂ‘O MgoooH Mg”’H
(inner shell) (inner shell) (inner shell) (outer shell) (outer shell) (outer shell)

ol 2.098 2.768 2.778

02 2.099 2.780 2.771

03 2.098 2.770 2.775

04 2.098 2778 2.768

05 2.099 2.771 2.780

06 2.098 2.775 2.770

07 4.145 4.151 5.043
08 4.119 4.035 4.998
09 4.144 4.146 5.044
010 4.113 4.026 4.992
o11 4.140 4.146 5.039
012 4.119 4.035 4.998
013 4.145 4.151 5.043
014 | 4.119 4.035 4.998
015 | | 4.144 4.146 5.044
016 | 4.113 4.027 4.993
017 4.140 4.147 5.040
018 4.119 4.035 4.998
Average  2.098 2.774 2.774 4.130 409 5019
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TABLE 7S. Unscaled Calculated Frequencies, v (cm!), and IR Intensities, I (KM/mol), of our
Form of Mg[H,0];"*[H,0],, Obtained at the BILYP/6-31+G** Computational Level.

Y I v 1 \Y I
37.3 2.1 - 156.7 9.7 369.0 18.4
39.9 2.3 158.5 109 - 370.4
45.7 167.0 370.7 17.9
49.4 177.8 - 371.6
51.4 179.3 376.3 5.3
53.4 24.0 181.0 13.6 382.6
69.6 1.5 184.2 26.1 391.6 12.0
70.4 1.9 185.7 34.8 415.2 123.9
83.6 1.7 189.0 4154
90.4 195.1 416.1 135.5
90.8 225.5 21.3 419.4
98.5 227.4 16.1 425.6

101.7 227.8 50.3 428.9 6.4
102.9 228.7 430.5 5.2
108.4 229.6 446.2 1.5
109.9 | 249.2 11.8 457.6
118.8 260.7 466.0 41.7
127.7 262.9 467.7 41.6
136.7 267.3 468.7
138.9 271.3 7.0 471.8
139.7 272.3 6.3 4757 125.4

72




© 2002 American Chemical Society, J. Phys. Chem. B, Markham jp020078x Supporting Info Page 16

TABLE 78 (continued). Unscaled Calculated Frequencies, v (cm-!), and IR Intensities,
I (KM/mol), of our Form of Mg[H,0] t2‘“-[H20]12 obtained at the B3ALYP/6-31+G**
Computational Level.

v 1 Y I v I
141.6 293.3 5303 2.6
144.2 12.6 295.2 ' 537.0
145.6 13.0 339.9 541.6
545.4 837.2 1749 . 3447.4
552.9 28.8 864.4 34613 1433.5
557.9 63.9 886.3 533.1 3464.0 1425.9
572.3 | 887.6 552.6 3482.0
573.3 23.0 911.6 3482.8
573.5 555.6 912.4 3496.8- 3.4
579.6 466.6 921.8 3519.7 1446.6
583.3 448.1 1635.3 3521.7
587.7 1636.6 334.0 3522.3
635.1 122.9 1637.4 346.9 3532.9 146.4
638.0 98.7 1642.7 3534.4 134.8
639.2 149.7 1643.1 3536.9
640.6 1646.4 13.0 3597.3 1553.8
644.1 o 1666.1 23.7 3598.4 1487.6
653.2 1667.7 3598.9
707.4 | 1667.9 3599.6
748.9 600.6 1673.7 165.2 3602.9 932.4
759.8 5217 16767 145.7 3613.2
759.8 1680.0 3667.7 54.6
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TABLE 7S (continued). Unscaled Calculated Frequencies, v (cm!), and IR Intensities, I

(KM/mol), of our Form of Mg[H,0] ."*[H,0];, at the BALYP/6-31+G** Computational Level.

N I \Y I \Y I
761.5 509.3 1681.3 30.6 3667.8 1.1
763.5 1682.5 144 - 3672.5 1.0
796.7 1684.4 3674.1 9.7
810.2 666.4 | 1685.9 3674.4 2568.3
827.5 .1698.0 3676.1 2518.8
828.7 1700.7 2327 3848.1
835.8 180.6
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Deposited Figures

Figure 1S. Model of Mg[H,0];**[H,0],,.

(a) Bond and hydrogen bond distances.

(b) Some distances and angles.

(c) Mgee+H distances for first coordination shell.

(d) Mge+O distances for second coordination shell.
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Deposited Figure 1S(a)

water...Mg®*...water (degrees)

01—Mg*—02
O1—Mg*—03
01—Mg*—04
01—Mg*—05
01—Mg*—06
02—Mg*—03

02—Mg*—04

02—Mg*—O05
02—Mg*—06
03—Mg*—04

 03—Mg*—05

03—Mg*—06
04—Mg**—05
04—Mg*—06
05—Mg*—06

A
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914
180.0
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88.6
88.3
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water H—O—H angle (degrees)

81 109.7 07 1072 013 1072
05’,2 109.8 . 08 107.0 014 '107.0
109.7 09 1072 015 107.2

84 109.7 010 1070 016 107:0
O5 109.8 Ol1 107.2 017 1072
6  109.7 012 107.0 018 107.0

Deposited Figure 1S(b)
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Deposited Figure 1S(c)




