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Fig. S1. PXRD patterns of 1-4.
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Fig. S2 The IR spectrum of complex 1-4.
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Fig. S3. TG curves of 1-4.
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Fig. S4. PXRD patterns of the DyEu;_, doped complexes.



Table S1 Selected bond lengths (A) and angles (°) for 1 —4.

Complex 1
Sm(1)-0(3)
Sm(1)-O(4)*
Sm(1)-0(1)*
Sm(1)-O(11)
O(3)"-Sm(1)-0(3)
O3)*'-Sm(1)-0(4)*
O(1)"-Sm(2)-O(7)*
03)*-Sm(1)-0(4)*
0O(3)-Sm(1)-0(4)*
O(4)"2-Sm(1)-0(4)"
O3)*'-Sm(1)-0(11)
O(3)-Sm(1)-O(11)
0O(4)"-Sm(1)-0(11)
0O(4)»-Sm(1)-0(11)
0O(3)"-Sm(1)-0(12)*
0O(3)-Sm(1)-0(12)*
0O(4)"-Sm(1)-0(12)"
0O(4)*-Sm(1)-0(12)*
O(11)-Sm(1)-O(12)*
0O(3)"-Sm(1)-0(12)*
0O(3)-Sm(1)-0(12)*
0(9)-Sm(2)-0(3)

Symmetry codes: #1 —x—4, —y—2, z; #2 —y—=7/2, x+1/2, —z=3/2; #3 y—1/2, —x—5/2, —z=3/2; #4 —y—7/2, —x—3,

Complex 2
Eu(1)-0(7)
Eu(1)-0(6)*
Eu(1)-0(12)
Eu(1)-0(2)"
O(7)"-Eu(1)-0(7)
O(7)*'-Eu(1)-0(6)*
O(7)-Eu(1)-0(6)%
O(7)*'-Eu(1)-0(6)*
O(7)-Eu(1)-0(6)*
O(6)"-Eu(1)-0(6)"
O(7)"'-Eu(1)-0(12)
O(7)-Eu(1)-0(12)
0O(6)*”-Eu(1)-0(12)
O(6)*-Eu(1)-0(12)
O(7)"'-Eu(1)-0(2)"
O(7)-Eu(1)-0(2)"»
O(6)"-Eu(1)-0(2)"
0O(6)*-Eu(1)-0(2)"
0O(12)-Eu(1)-0(2)"
O(7)*'-Eu(1)-0(2)*
O(7)-Eu(1)-0(2)*
O(6)"-Eu(1)-0(2)*

Complex 3
Tb(1)-0(5)
Tb(1)-0(6)"
Tb(1)-O(7)
O(5)-Tb(1)-O(5)"!
O(5)-Tb(1)-0(6)"
O(5)*!-Tb(1)-0(6)*
O(5)-Tb(1)-0(6)"
O(5)*1-Tb(1)-O(6)*
0O(6)*”-Tb(1)-0(6)"
O(5)-Tb(1)-O(7)
O(5)*'-Tb(1)-0(7)
O(6)"-Tb(1)-O(7)
0O(6)"-Tb(1)-O(7)
O(5)-Tb(1)-0(1)*»
O(5)*1-Tb(1)-O(1)"
0O(6)*-Tb(1)-0(1)"
O(6)"-Tb(1)-O(1)"
O(7)-Tb(1)-O0(1)*

Symmetry codes: #1 =x, -y, z; #2 -+1/2, x-1/2, -z+1/2; #3 y-1/2, -x+1/2, -z+1/2; #4 x, -p+1/2, -z+1/4; #5 y+1/2, x, z-1/4.

Complex 4
Dy(1)-O(4)"
Dy(1)-0(2)
Dy(1)-O(8)
Dy(1)-0(12)
O(4)*'-Dy(1)-O(4)*
O(4)"-Dy(1)-0(2)
O(4)*-Dy(1)-0(2)
O(4)"-Dy(1)-0(2)*

Sm(2)-0(8)
Sm(2)-0(6)*
Sm(2)-0(9)
0(12)"-Sm(1)-0(1)"
0O(1)2-Sm(1)-0(1)?
0(10)-Sm(2)-0(1)"
0(10)-Sm(2)-0(2)
0(3)-Sm(1)-0(1)"
0(10)-Sm(2)-0(5)"
0(1)2-Sm(2)-0(5)"
0(2)-Sm(2)-0(5)"
0(10)-Sm(2)-O(7)*
0(8)-Sm(2)-0(6)"
0(2)-Sm(2)-0(7)*
0(5)2-Sm(2)-0(7)"
0(10)-Sm(2)-0(8)
0(1)2-Sm(2)-0(8)
0(2)-Sm(2)-0(8)
0(5)2-Sm(2)-0(8)
0(7)-Sm(2)-0(8)
0(8)-Sm(2)-0(3)

Eu(2)-0(5)"
Eu(2)-0(3)*
Eu(2)-0(10)
0(9)-Eu(2)-0(8)
0(9)-Eu(2)-0(1)#
0(8)-Eu(2)-0(1)#
0(9)-Eu(2)-0(5)*
0(8)-Eu(2)-0(5)"
O(1)%-Eu(2)-0(5)#
0(9)-Eu(2)-0(3)*
0(8)-Eu(2)-0(3)*
O(1)%-Eu(2)-0(3)*
0(5)-Eu(2)-0(3)*
0(9)-Eu(2)-0(10)
0(8)-Eu(2)-0(10)
O(1)%-Eu(2)-0(10)
O(5)%-Eu(2)-0(10)
0(3)"-Eu(2)-0(10)
0(9)-Eu(2)-O(4)*
O(8)-Eu(2)-0(4)
O(1)-Eu(2)-O(4)#

Th(2)-0(4)
Tb(2)-0(2)*
Th(2)-O(8)
O(7)-Tb(1)-0(11y#
0(6)2-Th(1)-O(1)"
0(6)5-Tb(1)-0(1)"
O(7)-Tb(1)-O(1)?
O(11)-Th(2)-O(4)
O(5)-Tb(1)-O(11)*2
0(4)-Tb(2)-0(2)
O(11)-Tb(2)-O(8)
0(4)-Tb(2)-0(8)
0(2)-Th(2)-O(8)
0(5)-Tb(1)-0(11)"
0(4)-Tb(2)-O(3)"
0(2)"5-Th(2)-O(3)*
O(8)-Tb(2)-0(3)

Dy(2)-0(3)"
Dy(2)-0(9)
Dy(2)-0(6)"
0(12)-Dy(1)-0(7)
O(8)"-Dy(1)-O(7)
O(8)-Dy(1)-0(7)
O(7y3-Dy(1)-O(7)
O(1)-Dy(2)-0(7)

2.340 (5)  Sm(2)-O(1)* 2.365(5)
2370 (5)  Sm(2)-0O(2) 2.376 (5)
2.769 (5)  Sm(2)-O(5)* 2.387 (5)
2.431(6) O(4)"2-Sm(1)-0(12)* 134.19 (17)
161.7 0(4)»-Sm(1)-0(12)* 74.74 (16)
88.9 O(11)-Sm(1)-0(12)* 139.08 (10)
86.55(2)  O(12)”2-Sm(1)-0(12)*  81.8 (2)
85.9 O(3)*-Sm(1)-O(1)*? 121.76 (17)
88.9 O(1)”2-Sm(2)-0(2) 116.16 (18)
146.6 0O(4)”2-Sm(1)-0(1)* 70.17 (15)
80.84 0O(4)"-Sm(1)-0(1)*? 138.69 (16)
80.84 O(11)-Sm(1)-O(1)* 135.83 (10)
73.32 O(12)*-Sm(1)-O(1)*? 48.87 (14)
73.32 O(12)"-Sm(1)-0(1)* 64.77 (15)
73.61 O(3)*-Sm(1)-0(1)*? 72.66 (16)
121.51 0(3)-Sm(1)-0(1)* 121.76 (17)
74.74 0(4)"-Sm(1)-0(1)" 138.69 (16)
134.19 0O(4)"-Sm(1)-0(1)*? 70.17 (15)
139.08 O(11)-Sm(1)-O(1)* 135.83 (10)
121.51 0(12)2-Sm(1)-0(1)%  64.77 (15)
73.61 O(7)*-Sm(2)-0(3) 144.43 (18)
106.5 (3)
2.266(12) Eu(1)-0O(1)* 2.774(10)
2.290(13) Eu(2)-0(9) 2.28(2)
2.422(17) Eu(2)-0(8) 2.309(14)
2.437(9) Eu(2)-0(1)* 2.329(10)
159.7(7) O(6)"3-Eu(1)-0(2)* 135.0(4)
86.0(5) O(12)-Eu(1)-0(2)** 140.0(2)
88.0(6) 0O(2)"-Eu(1)-0(2)* 80.1(5)
88.0(6) O(7)*'-Eu(1)-0(1)* 122.4(4)
86.0(5) O(7)-Eu(1)-0(1)*? 73.3(4)
145.4(6) O(6)*-Eu(1)-0(1)* 139.7(4)
79.9(3) O(6)*-Eu(1)-0(1)* 69.9(4)
79.903) 0O(12)-Eu(1)-0(1)" 134.90(19)
72.7(3) O(2)B-Eu(1)-0(1)*? 48.2(3)
72.7(3) O(2)"-Eu(1)-0(1)* 65.6(4)
75.4(4) O(7)*'-Eu(1)-O(1)* 73.3(4)
121.5(5) O(7)-Eu(1)-O(1)* 122.4(4)
135.0(4) O(6)"-Eu(1)-O(1)* 69.9(4)
75.4(4) O(6)3-Eu(1)-0(1)* 139.7(4)
140.0(2) 0O(12)-Eu(1)-0(1)" 134.90(19)
121.5(5) O(2)B-Eu(1)-0(1)* 65.6(4)
75.4(4) 0O(2)*2-Eu(1)-0(1)* 48.2(3)
75.4(4) O(1)3-Eu(1)-0O(1)* 90.2(4)
Symmetry codes: #1 -x+1, -y, z; #2 y, -x, -z+2; #3 -y+1, x, -z+2; #4 -p+1, x+1/2, z+1/4.
2.252(14) Tb(1)-O(1)* 2.431(10)
2.352(14) Tb(1)-O(11)* 2.778(12)
2.420(17)  Tb(2)-0(11y* 2.284(12)
159.9(7) O(6)"-Tb(1)-O(11)* 69.5(4)
86.7(6) O(1)B-Tb(1)-O(11)* 49.8(4)
87.6(6) O(1)"-Tb(1)-O(11)* 64.4(4)
87.6(6) O(11)"2-Tb(1)-O(11)* 90.4(5)
86.7(6) O(11)*-Tb(2)-0(10) 78.8(5)
147.0(6) O(11)*-Tb(2)-0(2)* 115.6(5)
79.9(4) O(5)*-Tb(1)-O(11)* 122.6(5)
79.9(4) O(6)"-Tb(1)-O(11)* 69.5(4)
73.5(3) O(6)3-Tb(1)-O(11)* 138.6(4)
73.5(3) O(6)2-Tb(1)-O(11)* 138.6(4)
74.1(5) O(11)*-Tb(2)-0O(3)* 76.0(4)
122.8(5) O(1)2-Tb(1)-O(11)% 49.8(4)
133.4(5) O(1)"?-Tb(1)-O(11)* 64.4(4)
75.3(5) O(5)*'-Tb(1)-O(11)* 73.0(5)
139.9(3)
2.279(6) Dy(1)-0O(7) 2.738(5)
2.318(6) O(1)-Dy(2) 2.293(6)
2.421(4) Dy(2)-0(7) 2.306(5)
2.412(6) 0O(4)"-Dy(1)-0(8) 122.4(2)
160.1(3) 0O(2)-Dy(1)-0(8) 76.1(2)
86.4(3) 0(2)"?-Dy(1)-0(8) 136.0(2)
87.4(2) O(12)-Dy(1)-O(8) 139.58(11)
87.4(2) 0O(8)"-Dy(1)-0(8) 80.8(2)
86.4(3) O(4)"'-Dy(1)-0(7)* 73.1(2)

O(4)-Dy(1)-0(2)"

O(1)-Dy(2)-0(3)"

2.475 (6)
2.517 (7)
2.528 (8)
48.87 (14)
88.34(19)
148.1 (3)
78.1 (3)
72.66 (16)
79.2 (3)
75.53 (16)
80.9 (2)
93.7(3)
124.86 (2)
148.9 (2)
127.5 (2)
139.3 (3)
72.25 (19)
86.5(2)
135.39 (2)
80.4 (2)
67.86 (17)

z—1/4.

2.396(12)
2.415(10)
2.418(13)
79.6(7)
147.0(7)
115.7(5)
78.6(6)
82.0(5)
75.2(4)
95.0(6)
146.7(7)
86.6(5)
129.6(6)
139.4(7)
82.9(6)
73.4(4)
134.5(4)
80.2(5)
76.5(7)
150.6(6)
78.2(5)

2.31(2)
2.332(14)
2.380(18)
134.8(2)
75.3(5)
133.4(5)
139.9(3)
144.9(7)
73.0(5)
83.9(7)
72.9(5)
141.0(7)
83.4(6)
122.6(5)
79.5(7)
80.2(5)
133.7(5)

2.335(6)
2.372(9)
2.378(5)
134.32(11)
65.70(18)
49.29(18)
91.4(2)
76.79(19)
82.4(2)

Sm(2)-0(3)
Sm(1)-0(12)"
Sm(2)-0(7)
0(10)-Sm(2)-0(6)*
0(1)2-Sm(2)-0(6)*
0(2)-Sm(2)-0(6)*
0(5)2-Sm(2)-0(6)*
O(7)-Sm(2)-0(6)"
0(3)-Sm(1)-0(4)"
0(10)-Sm(2)-0(9)
0(1)2-Sm(2)-0(9)
0(2)-Sm(2)-0(9)
0(5)2-Sm(2)-0(9)
O(7)"-Sm(2)-0(9)
0(8)-Sm(2)-0(9)
0(6)"-Sm(2)-0(9)
0(10)-Sm(2)-0(3)
0(1)2-Sm(2)-0(3)
0(2)-Sm(2)-0(3)
0(5)2-Sm(2)-0(3)
0(6)"-Sm(2)-0(3)

Bu(2)-0(4)*
Eu(2)-0(11)
Eu(2)-0(7)
O(5)"-Eu(2)-0(4)*
O(3)"-Eu(2)-0(4)#
0(10)-Eu(2)-O(4)*
0(9)-Eu(2)-0(11)
O(8)-Eu(2)-0(11)
O(1)%-Eu(2)-0(11)
O(5y-Eu(2)-0(11)
0(3)*-Eu(2)-0(11)
0(10)-Eu(2)-0(11)
O(4)"-Eu(2)-0(11)
0(9)-Eu(2)-0(7)
0(8)-Eu(2)-0(7)
O(1)-Eu(2)-0(7)
O(5)%-Eu(2)-0(7)
0(3)"-Eu(2)-0(7)
0(10)-Eu(2)-0(7)
O(4)"-Eu(2)-0(7)
O(11)-Eu(2)-0(7)

Th(2)-0(3)*
Th(2)-0(9)
Th(2)-0(10)
0(4)-Tb(2)-0(9)
0(2)"-Th(2)-0(9)
0(8)-Tb(2)-0(9)
0(3)-Tbh(2)-0(9)
O(1)-Th(1)-0(1)"
0(4)-Tb(2)-0(10)
0(2)"-Th(2)-0(10)
O(8)-Tb(2)-0(10)
O(3)-Th(2)-0(10)
0(9)-Th(2)-0(10)
O(5)-Tb(1)-0(1)*
O(5)"-Th(1)-O(1)*
O(11)*Tb(2)-0(9)
O(7)-Tb(1)-O(11)"

Dy(2)-O(11)
Dy(2)-0(10)
Dy(2)-0(5)*
0(3y2-Dy(2)-0(11)
0(9)-Dy(2)-O(11)
0(6)*-Dy(2)-0(11)
O(1)-Dy(2)-O(10)
O(7)-Dy(2)-0(10)
0(3)*-Dy(2)-0(10)

2.937 (6)
2.485 (4)
2451 (4)
77.0 (3)
78.1 (2)
148.7 (2)
75.98 (19)
52.0 2)
85.9

71.4 (4)
138.3 (3)
74.6 (3)
144.8 (2)
74.4 (3)
682 (3)
114.5 (3)
120.8 (2)
69.18 (14)
47.16 (17)
7233 (17)
138.89 (2)

2.541(14)
2.58(3)
2.969(16)
76.8(4)
53.4(5)
126.4(4)
72.1(8)
71.5(7)
139.2(6)
143.3(6)
75.5(7)
67.6(7)
116.1(6)
120.3(5)
46.9(5)
68.7(4)
70.6(4)
143.7(4)
67.8(4)
138.1(4)
105.8(7)

2.392(13)
2.415(11)
2.501(14)
90.4(6)
147.3(6)
81.0(6)
130.5(6)
80.2(5)
71.3(7)
148.4(5)
128.1(5)
76.4(5)
54.6(5)
122.8(5)
74.1(5)
86.9(5)
134.8(2)

2.414(7)
2.419(10)
2.443(7)
83.4(3)
142.4(4)
77.7(2)
140.0(4)
142.9(4)
74.2(4)



0(2)-Dy(1)-0(2)"
0(4)"'-Dy(1)-0(12)
0(4)”-Dy(1)-0(12)
0(2)-Dy(1)-0(12)
0(2)*-Dy(1)-0(12)
O(4)"-Dy(1)-O(8)"
0(4)™-Dy(1)-0(8)"
0(2)-Dy(1)-O(8)"
0(2)*-Dy(1)-0O(8)"
O(12)-Dy(1)-0(8)"
O(4)"'-Dy(1)-O(8)

Symmetry codes: #1 -x, -y, 2, #2 pF1/2, x-1/2, -z+1/2; #3 y-1/2, x+1/2, z+1/2; #4 x, 3+1/2, -z+1/4; #5 1+1/2, x, z-1/4.

143.3(3)
80.07(16)
80.07(16)
71.65(14)
71.65(14)
122.4(2)
74.1(2)
136.0(2)
76.1(2)
139.58(11)
74.1(2)

0(4)"-Dy(1)-0(7)"
0(2)-Dy(1)-0(7)"
0(2)”-Dy(1)-0(7)"
0(12)-Dy(1)-0(7)"
O(8)"-Dy(1)-0(7)"
O(8)-Dy(1)-0(7)"
O(4)"-Dy(1)-O(7)
0(4)"-Dy(1)-0(7)
O(2)-Dy(1)-0(7)
0(2)"-Dy(1)-0(7)

122.09(19)
140.19(19)
70.84(18)
134.32(11)
49.29(18)
65.70(18)
122.09(19)
73.12)
70.84(18)
140.19(19)

O(7)-Dy(2)-0(3)"
O(1)-Dy(2)-0(9)
O(7)-Dy(2)-0(9)
0(3)"-Dy(2)-0(9)
O(1)-Dy(2)-0(6)"
O(7)-Dy(2)-0(6)"
0(3)"-Dy(2)-0(6)"
0O(9)-Dy(2)-0(6)"
O(1)-Dy(2)-O(11)
O(7)-Dy(2)-0(11)

117.1Q2)
72.7(4)
144.1(4)
77.2(4)
131.33)
85.8(2)
144.6(3)
100.3(3)
136.3(2)
73.5(2)

0(9)-Dy(2)-0(10)
0(6)"*-Dy(2)-0(10)
O(11)-Dy(2)-O(10)
O(1)-Dy(2)-O(5)"
O(7)-Dy(2)-0(5)"
0(3)"-Dy(2)-O(5)"
0(9)-Dy(2)-0(5)"
0O(6)"-Dy(2)-O(5)"
O(11)-Dy(2)-O(5)"
0(10)-Dy(2)-O(5)"

70.8(6)
71.8(3)
73.0(4)
78.2(2)
80.1(2)
150.2(3)
75.5(4)
53.9(2)
126.12)
107.5(4)




