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OC-Rb4MO5015(8603)2'(HQO)Q 2, ﬂ-Rb4MO50l5(8603)2'(HzO)z 3 and
K4M05015(8903)2'(H20)2 4,

Figure S5. Optical diffuse reflectance spectra for HRb3(Mos015)(Se03)2(H.0): 1,
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Figure S6. View of the structure of polyanion [MosO15(SeOs)]*” with the macroscopic
polarity indicated by small green arrows: viewed from above the Mos ring (a) and
along the C, axis in the plane of the Mos ring (b). MoOg octahedra are shaded in blue,

Rb, Se and O atoms are drawn as green, pink and red circles, respectively.
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Table S1. The configuration of the Mo and the orientation of the Se—Se vectors to the
Mo rings in [Mos015(Se0s),]* of different compounds.

Deviation of the Mo5 ring/ x A

Polyanions Angles/(°)
Mol Mo2 Mo3 Mo4 Mo5 Sel Se2
[M05015(Se03),]* in 1 0172 0200 0154 0.045 0081 2134 2.098 89.9
[M05015(SeO3)2]4' in2 0.044 0.191 0.101 0.170 0.217 2129 2130 88.6
[M05015(SeO3)2]4' lin3 0 0173 0261 0.173 0.261 2114 2114 89.6
[M05015(Se03),]* I1'in 3 0154 0230 0 0154 0230 2125 2.125 89.2
[M0sO15(Se0s),]* 1 in 4 0 0.167 0252 0167 0252 2111 2111 89.5
[M05015(SeO3)2]4' Iin4 0.149 0223 O 0.149  0.223 2120 2120 89.9
[M0sO15(Se03),]* in KeNa* 0206 0.179  0.048 0.166 0.091 2109 2.132 90.0

*K3Na is the abbreviation of KsNaMosO15(Se03)2(H,0), in reference 12e.

Table S2. Direction and magnitude of the MoOs octahedra in the four compounds.

compound MoOg octahedron distortion direction Ay
HRbg(M05015)(SGO3)2(H20)2 MO(l)OG G, 1.49
MO(Z)OG C, 1.29
MO(3)OG C, 1.46
Mo(4)Os C» 1.37
Mo(5)O¢ C 1.27
(l-Rb4M05015(SEO3)2(H20)2 MO(l)OG G, 1.19
Mo(2)Og C 1.22
MO(3)OG C, 1.24
MO(4)OG C, 1.20
Mo(5)O¢ C 1.24
B-Rb4M05015(8603)2(H20)2 MO(l)OG C, 1.29
Mo(2)Os C» 1.15
MO(3)OG C, 1.20
MO(4)OG C, 1.19
M0(5)06 C, 1.26
Mo(6)Og C 1.25
K4M05015(SBO3)2(H20)2 MO(l)OG G, 1.33
Mo(2)Og C 1.17
MO(3)OG C, 1.21
MO(4)OG C, 1.21
Mo(5)O¢ C 1.25

MO(G)OG C, 1.28
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Table S3. Hydrogen bond distances (A) and angles (°) for a-RbsMos015(Se03),(H20),

2.
D-H..A d(D-H) d(H..A) d(D...A) <(DHA)
a-RbsM05015(Se03),- (H20), 2
O(IW)-H(IWA)..O(19}#1  0.85 2.16 2.872(5) 141.7
O(1W)-H(1WB)...O(L)#2 0.85 2.29 2.851(5) 124.0

Symmetry transformations used to generate equivalent atoms:

a-RbsM05015(Se03)2(H20),: #1 x+1/2, -y+1/2, z+1/2; #2 X, y, z-1.
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Table S4. The local dipole moments for the SeOs; groups, MoOs octahedra,
[MosO15(Se0s3),]* anions and the net dipole moment within a unit cell for
HRb3(M05015)(Se03),-(H20), 1,  B-RbsM0sO15(Se0s),-(H20), 3 and
K4M05015(Se0s),-(H20), 4.

HRD3(M05015)(Se03),- (H20), 1
. Dipole moment (D)
Polar unit -
total magnitude X-component y-component z-component
Se(1)0, 8.79 7.91 0.55 3.80
Se(2)0, 8.75 8.61 0.70 1.40
Mo(1)Og 7.53 2.60 3.60 6.09
Mo(2)Og 5.12 1.79 2.67 3.98
Mo(3)Og 6.69 2.38 6.25 0.21
Mo(4)Og 5.55 1.36 1.45 5.19
Mo(5)Og 5.31 1.53 2.93 4.16
[M05015(Se04)]* 11.64 -9.30 5.14 -4.74
[M050;5(Se0s3),]" 7.62 -0.69 4.44 -6.15
[M05045(Se0s),]* 7.62 0.69 4.44 -6.15
[M050;5(Se0,),]" 7.62 0.69 -4.44 -6.15
[M050;5(Se0s,),]" 7.62 -0.69 -4.44 -6.15
Net dipole moment (a unit cell) | 24.60 0 0 24.60
B-RbsM05015(Se03),-(H20), 3
. Dipole moment (D)
Polar unit -
total magnitude X-component y-component z-component
Se(1)0, 8.55 0.97 2.97 7.96
Se(2)0, 8.66 0.21 3.23 8.03
Mo(1)Og 6.24 0 6.24 0
Mo(2)Og 5.42 4.29 1.31 3.04
Mo(3)Og 5.12 0.56 471 1.93
Mo(4)Og 5.06 0.31 4.67 1.90
Mo(5)Og 5.94 5.06 1.98 2.40
Mo(6)Og 6.59 0 6.59 0
[M05015(Se04)]” 8.28 -0.21 2.024 -8.03
[M05015(Se04)]* 8.77 -0.97 -3.54 7.96
[M050;5(Se0s),]*" 6.52 0 -6.52 0
[M050;5(Se0s),]" 6.52 0 -6.52 0
[M05045(Se0s),]* 5.25 0 5.25 0
[M050;5(Se0,),]" 5.25 0 5.25 0
Net dipole moment (a unit cell) | 2.53 0 -2.53 0
K4M050,5(Se03),-(H20), 4
. Dipole moment (D)
Polar unit -
total magnitude X-component y-component z-component
Se(1)0, 8.55 0.23 3.23 7.96
Se(2)0, 8.25 0.89 2.90 7.67
Mo(1)Og 6.20 0 6.20 0
Mo(2)Og 5.44 4.40 1.21 2.96
Mo(3)Og 5.34 0.84 4.85 2.07
Mo(4)Og 6.48 0 6.48 0
Mo(5)O 5.92 5.20 1.72 2.26
Mo(6)Og 5.08 0.52 4.46 2.37
[M05015(Se0,)]” 8.23 -0.23 2.24 -7.92
[M05015(Se04)]* 8.70 0.89 -4.00 -7.67
[M050;5(Se0s,),]" 5.47 0 5.47 0
[M050;5(Se0s),]" 5.47 0 5.47 0
[M05045(Se0s),]* 6.90 0 -6.90 0
[M050;5(Se0,),]" 6.90 0 -6.90 0
Net dipole moment (a unit cell) | 2.87 0 -2.87 0
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Figure S4. UV-Visible absorption spectra for HRb3(MosO15)(Se03)2-(H20), 1,
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Figure S5. Optical diffuse reflectance spectra for HRbz(MosO15)(Se0z)2(H.0); 1,
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Figure S6. View of the structure of polyanion [MosO15(SeOs)]* with the macroscopic
polarity indicated by small green arrows: viewed from above the Mos ring (a) and
along the C2 axis in the plane of the Mos ring (b). MoOg octahedra are shaded in blue,

Rb, Se and O atoms are drawn as green, pink and red circles, respectively.



