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Table S1 Selected bond lengths (A) and angles (°) for complex 1¢

Gd(1)-0(1) 2.380(3) Gd(1)-0(2) 2.409(4)
Gd(1)-0(3) 2.438(4) Gd(1)-0(4) 2.361(4)
Gd(1)-0(5) 2.330(4) Gd(1)-0(8) 2.399(3)
Gd(1)-0(8)#1 2.443(4) Gd(1)-N(2) 2.579(5)
Gd(2)-0(1) 2.423(3) Gd(2)-0(2)#1 2.408(4)
Gd(2)-0(3)#1 2.401(4) Gd(2)-0(6) 2.350(4)
Gd(2)-0(7) 2.323(4) Gd(2)-0(8) 2.336(3)
Gd(2)-N(@)#1 2.589(5) Gd(2)-N(6)#1 2.561(5)
Gd(1)-Gd(1)#1 3.9311(5) Gd(1)-Gd(2) 3.9249(4)
Gd(1)-Gd(2)#1 3.6060(4)

0(1)-Gd(1)-0(2) 145.78(12) 0(1)-Gd(1)-0(3) 143.57(13)
O(1)-Gd(1)-O(8)#1  100.84(12) 0(1)-Gd(1)-O(8) 68.99(12)
0(1)-Gd(1)-N(2) 65.67(13) 0(2)-Gd(1)-0(3) 66.43(12)
0(2)-Gd(1)-O(8)#1  71.28(12) 0(2)-Gd(1)-N(2) 137.85(13)
0(3)-Gd(1)-O(8)#1  69.49(12) 0(3)-Gd(1)-N(2) 77.90(13)
0(4)-Gd(1)-0(1) 81.94(13) 0(4)-Gd(1)-0(2) 125.37(13)
0(4)-Gd(1)-0(3) 85.56(13) 0(4)-Gd(1)-O(8) 141.10(13)
0(4)-Gd(1)-O8)#1  141.63(12) 0(4)-Gd(1)-N(2) 70.61(14)
0(5)-Gd(1)-0(1) 90.22(14) 0(5)-Gd(1)-0(2) 81.23(13)
0(5)-Gd(1)-0(3) 118.03(14) 0(5)-Gd(1)-0(4) 71.88(13)
0(5)-Gd(1)-O(8)#1  145.54(12) 0(5)-Gd(1)-0(8) 82.64(13)
0(5)-Gd(1)-N(2) 137.59(14) 0(8)-Gd(1)-0(2) 77.05(12)




O(8)-Gd(1)-O(3) 132.98(12) O(8)-Gd(1)-O(8)#1 71.45(13)
O(8)-Gd(1)-N(2) 116.31(13) O(8)#1-Gd(1)-N(2) 75.82(13)
O(1)-Gd(2)-N(4)#1 82.37(13) O(1)-Gd(2)-N(6)#1 156.61(13)
O(2)#1-Gd(2)-O(1) 77.60(13) O(2)#1-Gd(2)-N(4)#1 65.22(13)
O(2)#1-Gd(2)-N(6)#1 105.85(14) O(3)#1-Gd(2)-O(1) 133.32(12)
O3)#1-Gd(2)-O(2)#1 67.02(13) O3)#1-Gd(2)-N(4)#1 107.59(14)
O(3)#1-Gd(2)-N(6)#1 66.32(13) 0(6)-Gd(2)-0O(1) 117.44(13)
0(6)-Gd(2)-O(2)#1 142.48(13) 0(6)-Gd(2)-0O(3)#1 79.77(14)
0(6)-Gd(2)-N(4)#1 145.83(14) 0(6)-Gd(2)-N(6)#1 74.25(15)
O(7)-Gd(2)-O(1) 82.79(13) O(7)-Gd(2)-0O(2)#1 144.49(13)
O(7)-Gd(2)-0O(3)#1 142.61(13) O(7)-Gd(2)-0(6) 73.01(13)
0O(7)-Gd(2)-O(8) 126.33(13) O(7)-Gd(2)-N(4)#1 83.15(15)
O(7)-Gd(2)-N(6)#1 81.74(15) 0O(8)-Gd(2)-O(1) 69.29(12)
O(8)-Gd(2)-O(2)#1 73.14(12) 0O(8)-Gd(2)-0O(3)#1 71.91(12)
O(8)-Gd(2)-0(6) 80.54(13) O(8)-Gd(2)-N(4)#1 133.63(13)
O(8)-Gd(2)-N(6)#1 134.08(13) N(6)#1-Gd(2)-N(4)#1  78.46(15)
4Symmetry transformations used to generate equivalent atoms: #1 -x,-y+1,-z-1
Table S2 Selected bond lengths (A) and angles (°) for complex 2¢
Tb(1)-O(1) 2.370(7) Tb(1)-O(2) 2.397(7)
Tb(1)-O(3)#1 2.404(6) Tb(1)-O(4) 2.329(8)
Tb(1)-0(5) 2.318(7) Tb(1)-O(8) 2.322(6)
Tb(1)-N(1) 2.548(8) Tb(1)-N(3) 2.552(8)
Tb(2)-O(1) 2.388(6) Tb(2)-0O(2) 2.398(7)
Tb(2)-O(3) 2.385(6) Tb(2)-O(6) 2.300(10)
Tb(2)-0(7) 2.342(9) Tb(2)-O(8)#1 2.346(6)
Tb(2)-0(8) 2.423(7) Tb(2)-N(5) 2.546(9)
Tb(1)-Tb(2) 3.6052(8) Tb(1)-Tb(2)#1 3.8645(7)
Tb(2)-Tb(2)#1 3.8755(10)
O(1)-Tb(1)-0(2) 66.1(3) O(1)-Tb(1)-O(3)#1 78.3(2)
O(1)-Tb(1)-N(1) 66.3(2) O(1)-Tb(1)-N(3) 103.2(3)
O(2)-Tb(1)-O(3)#1 133.2(2) O(2)-Tb(1)-N(1) 110.1(3)
O(2)-Tb(1)-N(3) 66.4(2) O3)#1-Tb(1)-N(1) 79.8(2)
O3)#1-Tb(1)-N(3) 155.2(2) O(4)-Tb(1)-O(1) 144.6(2)
O(4)-Tb(1)-O(2) 142.1(2) O(4)-Tb(1)-O(3)#1 83.6(2)
O(4)-Tb(1)-N(1) 80.7(3) O(4)-Tb(1)-N(3) 81.4(3)
O(5)-Tb(1)-O(1) 141.8(3) O(5)-Tb(1)-O(2) 79.1(3)
O(5)-Tb(1)-O(3)#1 119.2(3) O(5)-Tb(1)-O(4) 73.5(3)
O(5)-Tb(1)-O(8) 82.2(3) O(5)-Tb(1)-N(1) 145.2(3)
O(5)-Tb(1)-N(3) 75.0(3) O(8)-Tb(1)-O(1) 72.1(2)
O(8)-Tb(1)-O(2) 70.5(2) O(8)-Tb(1)-O(3)#1 70.3(2)




0(8)-Tb(1)-O(4)
0(8)-Tb(1)-N(3)
0(1)-Th(2)-0(2)
O(1)-Th(2)-N(5)
0(2)-Tb(2)-N(5)
0(3)-Tb(2)-0(2)
0(3)-Tb(2)-N(5)
0(6)-Tb(2)-0(2)
0(6)-Tb(2)-0(7)
0(6)-Tb(2)-O(8)#1
0(7)-Tb(2)-0(1)
0(7)-Tb(2)-0(3)
0(7)-Tb(2)-O(8)

O(8)#1-Tbh(2)-0(1)
O(8)#1-Tb(2)-0(3)
O(8)#1-Th(2)-N(5)

129.2(3)
134.1(2)
65.8(2)
135.0(3)
76.5(2)
142.9(2)
66.5(2)
120.4(3)
72.6(4)
81.3(3)
127.8(3)
78.3(2)
142.2(3)
77.3(2)
70.2(2)
115.6(2)

O(8)-Tb(1)-N(1)
N(1)-Tb(1)-N(3)
O(1)-Tb(2)-O(8)
0(2)-Th(2)-0(8)
0(3)-Th(2)-0(1)
0(3)-Tb(2)-0(8)
0(6)-Th(2)-0(1)
0(6)-Th(2)-0(3)
0(6)-Tb(2)-O(8)
0(6)-Tb(2)-N(5)
O(7)-Th(2)-0(2)

O(7)-Tb(2)-O(8)#1

O(7)-Tb(2)-N(5)

O(8)#1-Tb(2)-0(2)
O(8)#1-Tb(2)-O(8)

O(8)-Tb(2)-N(5)

132.6(2)
78.4(3)
70.1(2)
68.8(2)
147.2(2)
102.3(2)
82.9(3)
88.2(3)
144.8(3)
139.6(3)
87.8(3)
139.4(3)
71.6(3)
132.6(2)
71.3(3)
74.1(3)

4Symmetry transformations used to generate equivalent atoms: #1

Table S3 Selected bond lengths (A) and angles (°) for complex 3¢

X+1,-y+1,-z+2

Dy(1)-O(1)
Dy(1)-0(3)
Dy(1)-0(5)
Dy(1)-O(8)#1
Dy(2)-O(1)#1
Dy(2)-0(3)
Dy(2)-0(7)
Dy(2)-N(3)
Dy(1)-Dy(1)#1
Dy(1)-Dy(2)
Dy(3)-0(9)
Dy(3)-O(11)
Dy(3)-O(13)
Dy(3)-O(16)
Dy(4)-O(9)#2
Dy(4)-O(11)
Dy(4)-0(15)
Dy(4)-N(9)
Dy(3)-Dy(3)#2
Dy(3)-Dy(4)

O(1)-Dy(1)-0(2)
O(1)-Dy(1)-O(8)

2.353(7)
2.401(7)
2.294(7)
2.344(7)
2.399(8)
2.379(7)
2.341(7)
2.600(10)
3.8221(11)
3.5784(8)
2.365(7)
2.430(7)
2.316(8)
2.367(7)
2.404(8)
2.398(7)
2.280(8)
2.549(8)
3.8674(11)
3.5797(9)

146.1(2)
103.6(3)

Dy(1)-0(2)
Dy(1)-O(4)
Dy(1)-O(8)
Dy(1)-N(1)
Dy(2)-0(2)
Dy(2)-0(6)
Dy(2)-0(8)
Dy(2)-N(5)
Dy(1)-Dy(2)#1

Dy(3)-0(10)
Dy(3)-0(12)
Dy(3)-O(16)#2
Dy(3)-N(7)
Dy(4)-0(10)
Dy(4)-O(14)
Dy(4)-O(16)#2
Dy(4)-N(11)
Dy(3)-Dy(4)#2

O(1)-Dy(1)-O(3)
O(1)-Dy(1)-N(1)

2.426(8)
2.333(7)
2.406(7)
2.527(7)
2.356(7)
2.271(7)
2.313(7)
2.530(9)
3.8780(8)

2.391(7)
2.343(7)
2.382(7)
2.551(8)
2.360(7)
2.331(7)
2.314(7)
2.557(9)
3.8799(8)

144.6(2)
67.2(2)




O(2)-Dy(1)-N(1)
O(3)-Dy(1)-O(8)
O(4)-Dy(1)-O(1)
O(4)-Dy(1)-0(3)
O(4)-Dy(1)-O(8)
O(5)-Dy(1)-O(1)
O(3)-Dy(1)-0(3)
O(3)-Dy(1)-O(8)
O(3)-Dy(1)-N(1)
O(8)#1-Dy(1)-O(2)
O(8)#1-Dy(1)-O(3)
O(8)-Dy(1)-N(1)
O(1)#1-Dy(2)-N(3)
0(2)-Dy(2)-O(1)#1
0(2)-Dy(2)-N@3)
0(3)-Dy(2)-O(1)#1
0(3)-Dy(2)-N(5)
0(6)-Dy(2)-0(2)
0(6)-Dy(2)-0(7)
0(6)-Dy(2)-N(3)
O(7)-Dy(2)-O(1)#1
0(7)-Dy(2)-0(3)
O(7)-Dy(2)-N(5)
O(8)-Dy(2)-0(2)
O(8)-Dy(2)-0(7)
O(8)-Dy(2)-N(5)
0(9)-Dy(3)-0(10)
0(9)-Dy(3)-0(16)
0(9)-Dy(3)-N(7)
O(10)-Dy(3)-N(7)
0(12)-Dy(3)-0(9)
0(12)-Dy(3)-O(11)

0(12)-Dy(3)-O(16)#2

0(13)-Dy(3)-0(9)
0(13)-Dy(3)-O(11)

0(13)-Dy(3)-O(16)#2

0(13)-Dy(3)-N(7)
0(16)-Dy(3)-0(10)
0(16)-Dy(3)-O(11)
0(16)-Dy(3)-N(7)
0(9)#2-Dy(4)-N(9)
0(10)-Dy(4)-O(9)#2
O(10)-Dy(4)-N(9)
O(11)-Dy(4)-O(9)#2

79.2(2)
69.7(2)
80.6(3)
127.7(2)
139.8(2)
89.5(2)
81.1(2)
145.6(2)
140.02)
133.7(2)
76.1(2)
73.8(2)
158.8(3)
133.2(3)
65.4(3)
76.2(2)
66.0(3)
142.8(3)
74.1(2)
80.9(3)
115.8(3)
142.8(2)
146.1(3)
72.5(3)
80.2(2)
133.7(3)
145.7(2)
69.3(2)
66.6(3)
136.8(3)
87.1(3)
119.0(3)
143.8(2)
82.5(3)
83.8(3)
142.2(2)
73.6(3)
76.9(2)
133.2(2)
114.2(3)
82.4(3)
78.8(2)
65.9(3)
134.6(2)

O(3)-Dy(1)-0(2)
O(3)-Dy(1)-N(1)
O(4)-Dy(1)-0(2)
O(4)-Dy(1)-O(8)#1
O(4)-Dy(1)-N(1)
O(3)-Dy(1)-0(2)
O(5)-Dy(1)-0(4)
O(5)-Dy(1)-O(8)#1
O(8)#1-Dy(1)-O(1)
O(8)-Dy(1)-0(2)
O(8)#1-Dy(1)-O(8)
O(8)#1-Dy(1)-N(1)
O(1)#1-Dy(2)-N(5)
0(2)-Dy(2)-0(3)
0(2)-Dy(2)-N(5)
O(3)-Dy(2)-N(3)
0(6)-Dy(2)-O(1)#1
0(6)-Dy(2)-0(3)
0(6)-Dy(2)-O(8)
0(6)-Dy(2)-N(5)
O(7)-Dy(2)-0(2)
O(7)-Dy(2)-NG3)
O(8)-Dy(2)-O(1)#1
O(8)-Dy(2)-0(3)
O(8)-Dy(2)-N(3)
N(5)-Dy(2)-NG3)
0(9)-Dy(3)-O(11)
0(9)-Dy(3)-O(16)#2
0(10)-Dy(3)-O(11)
O(11)-Dy(3)-N(7)
0(12)-Dy(3)-O(10)
0(12)-Dy(3)-O(16)
O(12)-Dy(3)-N(7)
O(13)-Dy(3)-O(10)
0(13)-Dy(3)-0(12)
O(13)-Dy(3)-O(16)

0(16)#2-Dy(3)-0(10)
0(16)#2-Dy(3)-0(11)
0(16)-Dy(3)-O(16)#2

0(16)#2-Dy(3)-N(7)
O(9)#2-Dy(4)-N(11)
0(10)-Dy(4)-O(11)
O(10)-Dy(4)-N(11)
O(11)-Dy(4)-N(9)

66.2(2)
136.3(2)
84.7(3)
141.2(2)
71.3(3)
115.12)
73.2(2)
82.9(2)
68.9(2)
69.7(3)
72.9(3)
115.0(3)
83.5(3)
67.7(2)
106.6(3)
109.2(3)
83.2(3)
143.02)
128.0(3)
81.5(3)
81.0(2)
72.9(3)
68.6(2)
71.7(2)
132.6(3)
80.4(3)
145.1(2)
103.5(3)
66.3(2)
78.7(3)
81.8(3)
81.2(3)
139.5(3)
124.0(3)
72.8(3)
142.5(3)
69.9(2)
70.0(2)
70.9(3)
74.8(2)
156.9(2)
67.3(2)
106.5(2)
108.4(3)




O(11)-Dy(4)-N(11)
O(14)-Dy(4)-O(10)
O(14)-Dy(4)-N(9)
O(15)-Dy(4)-O(9)#2
O(15)-Dy(4)-O(11)

O(15)-Dy(4)-O(16)#2

O(15)-Dy(4)-N(11)

O(16)#2-Dy(4)-0(10)
O(16)#2-Dy(4)-0(14)
O(16)#2-Dy(4)-N(11)

65.8(3)
141.7(3)
147.4(3)
83.8(3)
140.6(3)
130.1(3)
79.2(3)
71.7(2)
79.8(3)
133.6(2)

0(14)-Dy(4)-O(9)#2
0O(14)-Dy(4)-O(11)
0O(14)-Dy(4)-N(11)
0O(15)-Dy(4)-O(10)
O(15)-Dy(4)-O(14)

0(15)-Dy(4)-N(9)
O(16)#2-Dy(4)-O(9)#2
0(16)#2-Dy(4)-0(11)
O(16)#2-Dy(4)-N(9)
N(9)-Dy(4)-N(11)

114.7(3)
80.0(3)
75.4(3)
144.2(2)
74.1(3)
81.0(3)
69.5(2)
71.7(2)
132.7(3)
79.6(3)

“Symmetry transformations used to generate equivalent atoms: #1

y,-z+1

Table S4 Selected bond lengths (A) and angles (°) for complex 4¢

-X-1,-y,-z; #2 -Xx,-

Gd(1)-0(3)
Gd(1)-0(2)
Gd(1)-0(8)#1
Gd(1)-0(6)
Gd(2)-0(3)#1
Gd(2)-0(2)
Gd(2)-0(5)
Gd(2)-N(4)

0(3)-Gd(1)-0(1)
0(3)-Gd(1)-0(8)
0(3)-Gd(1)-N(6)
0(1)-Gd(1)-O(8)
0(1)-Gd(1)-N(6)
0(2)-Gd(1)-N(6)
O(8)#1-Gd(1)-O(8)
0(8)-Gd(1)-N(6)
0(7)-Gd(1)-0(1)
0(7)-Gd(1)-O(8)#1
0(7)-Gd(1)-N(6)
0(6)-Gd(1)-0(1)
0(6)-Gd(1)-O(8)#1
0(6)-Gd(1)-0(7)
0(3)#1-Gd(2)-N(2)
0(1)-Gd(2)-0(3)#1
0(1)-Gd(2)-N(4)
0(2)-Gd(2)-0(1)
0(2)-Gd(2)-N(4)

2.378(4)
2.435(4)
2.399(4)
2.322(4)
2.421(4)
2.401(4)
2.310(4)
2.559(5)

145.24(13)
99.76(14)
65.64(14)
71.19(14)
137.90(14)
79.07(14)
70.72(17)
76.21(15)
125.62(14)
141.73(14)
70.28(15)
81.08(13)
82.65(15)
71.96(14)
80.78(14)
77.17(13)
108.70(15)
66.07(13)
66.49(15)

Gd(1)-0(1)
Gd(1)-0(8)
Gd(1)-0(7)
Gd(1)-N(6)
Gd(2)-0(1)
Gd(2)-0(8)
Gd(2)-N(2)
Gd(2)-0(4)

0(3)-Gd(1)-0(2)
0(3)-Gd(1)-O(8)#1
0(1)-Gd(1)-0(2)
O(1)-Gd(1)-O(8)#1
0(2)-Gd(1)-0(8)
O(8)#1-Gd(1)-0(2)
O(8)#1-Gd(1)-N(6)
0(7)-Gd(1)-0(3)
0(7)-Gd(1)-0(2)
0(7)-Gd(1)-O(8)
0(6)-Gd(1)-0(3)
0(6)-Gd(1)-0(2)
0(6)-Gd(1)-O(8)
0(6)-Gd(1)-N(6)
O(3)#1-Gd(2)-N(4)
0(1)-Gd(2)-N(2)
0(2)-Gd(2)-0(3)#1
0(2)-Gd(2)-N(2)
0(8)-Gd(2)-O(3)#1

2.392(4)
2.446(4)
2.360(4)
2.585(5)
2.403(4)
2.321(4)
2.564(5)
2.382(4)

144.70(13)
69.45(13)
65.71(13)
75.96(14)
71.05(13)
132.46(13)
117.24(15)
82.60(14)
85.16(14)
141.95(14)
91.06(14)
116.25(14)
145.19(14)
137.56(14)
155.83(14)
64.94(14)
134.20(13)
105.67(15)
69.98(14)




0(8)-Gd(2)-0(1)
0(8)-Gd(2)-N(2)
0(8)-Gd(2)-0(4)
0(5)-Gd(2)-0(1)
0(5)-Gd(2)-0(8)
0(5)-Gd(2)-N(4)
N(4)-Gd(2)-N(2)
0(4)-Gd(2)-0(1)
0(4)-Gd(2)-N(2)

73.17(14)
133.10(16)
78.21(15)
146.34(14)
124.08(15)
80.55(16)
80.85(16)
140.16(14)
148.67(15)

0(8)-Gd(2)-0(2)
0(8)-Gd(2)-N(4)
0(5)-Gd(2)-0(3)#1
0(5)-Gd(2)-0(2)
0(5)-Gd(2)-N(2)
0(5)-Gd(2)-0(4)
0(4)-Gd(2)-0(3)#1
0(4)-Gd(2)-0(2)
0(4)-Gd(2)-N(4)

73.81(14)
134.12(15)
82.51(14)
142.33(14)
85.63(15)
73.35(14)
118.00(14)
79.79(14)
73.11(15)

aSymmetry transformations used to generate equivalent atoms: #1 -x+2,-y+2,-z+1

b

-
D

Figure S1. The two distinct tetranuclear units in the centrosymmetric unit in 3.



