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

La(1)-0(7) 2.505(3) | Ni(1)-O(3) 2.039(3)
La(1)-0(5) 2.758(3) | Ni(1)-O(2)#2 2.049(4)
La(1)-0(3) 2.772(3) | Ni(1)-N(1) 2.057(4)
La(1)-O(1) 2.808(3) | Ni(1)-O(6) 2.069(3)
La(2)-0(9) 2.501(7) | Ni(2)-0(7) 1.979(4)
La(2)-0(8) 2.522(8) | Ni(2)-O(5) 2.042(3)
Ni(1)-N(2) 2.035(5) | Ni(2)-N(3) 2.078(5)
Ni(1)-0(1) 2.038(3) | Ni(2)-O(4)#1 2.054(3)
Ni(2)-0(5)-La(1) 99.22(12) | O(1)-La(1)-O(1)#2 62.28(11)
0(7)-Ni(2)-0(4)#1 98.98(13) | O(5)-La(1)-0(3) 61.69(10)
0(5)-Ni(2)-0(5)#3 94.01(18) | O(3)-La(1)-O(1)#2 59.63(9)
0(1)-Ni(1)-0(3) 93.04(13) | O(2)#2-Ni(1)-O(6) 179.80(16)
O(4)#1-Ni(2)-N(3) 92.69(17) | O(5)#2-La(1)-0(3)#1  176.06(9)
0(1)-Ni(1)-0(6) 91.21(14) | N(2)-Ni(1)-O(1) 175.23(17)
N(2)-Ni(1)-O(2)#2 90.19(19) | O(7)-La(1)-O(1)#2 175.03(12)
N(1)-Ni(1)-0(6) 90.14(17) | O(7)#1-La(1)-O(1) 175.03(11)
0(3)-Ni(1)-0(2)#2 90.02(15) | O(3)-Ni(1)-N(1) 174.92(16)
N(2)-Ni(1)-0(6) 90.01(18) | O(5)#3-Ni(2)-O(4)#1  173.56(14)
0(3)-Ni(1)-0(6) 89.97(13) | O(7)-Ni(2)-N(3) 163.9(2)
0(2)#2-Ni(1)-N(1) 89.86(18) | O(9)#4-La(2)-O(8) 143.8(2)
0(5)-Ni(2)-0(4)#1 89.44(13) | O(9)#3-La(2)-0Q)#4  132.25(13)
0(9)-La(2)-0(9)#4 89.0(3) | O(7)#1-La(1)-0(3) 120.92(11)
0(1)-Ni(1)-0(2)#2 88.59(15) | O(8)#4-La(2)-O(8) 120.000(2)
0(7)-Ni(2)-0(5) 86.67(12) | O(7)-La(1)-O(1)#1 119.23(10)
0(5)-Ni(2)-N(3) 82.39(15) | O(5)-La(1)-O(1)#1 118.97(10)
N(2)-Ni(1)-0(3) 82.34(16) | O(7)#1-La(1)-O(5) 118.49(10)
O(1)-Ni(1)-N(1) 81.88(16) | O(5)-La(1)-O(5)#2 117.14(4)
0(9)#3-La(2)-0(9) 71.9(4) | O(7)-La(1)-0(3) 116.36(11)
0(9)-La(2)-0(8)#4 69.9(2) | O(3)#2-La(1)-0(3) 115.04(5)
0(5)-La(1)-0(3)#1 65.96(10) | O(7)-La(1)-O(1) 113.74(11)
0(7)-La(1)-0(7)#1 65.01(12) | O(5)-La(1)-O(1)#2 112.02(9)
0(7)-La(1)-0(5)#1 64.81(11) | Ni(2)-O(7)-La(1) 109.97(12)
0(3)-La(1)-0(1) 64.04(9) | La(1)#3-O(7)-La(1) 103.29(15)
0(5)-La(1)-0(1) 63.40(10) | N(2)-Ni(1)-N(1) 102.73(19)
0(7)-La(1)-0(5) 63.02(11) | Ni(1)-O(3)-La(1) 102.01(12)
0(9)-La(2)-0(8) 62.5(2) | Ni(1)-O(1)-La(1) 100.86(12)

Symmetry codes: #1 -y+3, X-y+1, z; #2 -X+y+2, -x+3, z; #3 X, Y, -z+3/2; #4 -y+2, X-y, Z.
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Table S2. Selected bond lengths (A) and angles (°) for 2.

Gd(1)-O(1T) 2.329(6) | Gd(5)-O(1T) 2.416(6) Ni(6)-0(23) 2.048(10)
Gd(1)-0(2T) 2.380(6) | Gd(5)-0(37) 2.418(6) Ni(6)-0(26) 2.142(8)
Gd(1)-0(3T) 2.393(5) | Gd(5)-0(41) 2.439(6) Ni(6)-O(48) 2.188(10)
Gd(1)-0(47) 2.421(6) | Gd(5)-0(6T) 2.460(6) Ni(7)-O(3T) 2.032(6)
Gd(1)-0(23) 2.451(7) | Gd(5)-0(9T) 2.462(5) Ni(7)-0(20) 2.036(7)
Gd(1)-0(25) 2.472(7) | Gd(5)-0(2T) 2.492(6) Ni(7)-0(27) 2.037(6)
Gd(1)-0(21) 2.562(8) | Ni(1)-O(3) 2.019(8) Ni(7)-0(25) 2.046(7)
Gd(1)-0(17) 2.588(8) | Ni(1)-O(1) 2.024(7) Ni(7)-0(32) 2.053(6)
Gd(1)-0(19) 2.593(8) | Ni(1)-0(6) 2.058(9) Ni(7)-N(13) 2.109(7)
Gd(2)-0(4T) 2.359(5) | Ni(1)-N(2) 2.069(13) | Ni(8)-O(29) 2.042(6)
Gd(2)-0(6T) 2.388(6) | Ni(1)-N(1) 2.086(11) | Ni(8)-O(8T) 2.044(5)
Gd(2)-0(5T) 2.416(6) | Ni(1)-O(50) 2.209(11) | Ni(8)-0(12) 2.044(7)
Gd(2)-0(33) 2.436(7) | Ni(2)-N(4) 2.012(9) Ni(8)-0(31) 2.055(6)
Gd(2)-0(39) 2.460(6) | Ni(2)-0(7) 2.016(6) Ni(8)-O(36) 2.060(7)
Gd(2)-0(5) 2.502(6) | Ni(2)-O(5) 2.025(7) Ni(8)-N(14) 2.112(8)
Gd(2)-0(7) 2.538(6) | Ni(2)-N(3) 2.085(8) Ni(9)-O(5T) 2.031(6)
Gd(2)-0(3) 2.548(7) | Ni(2)-0(40) 2.173(8) Ni(9)-O(4) 2.033(8)
Gd(2)-0(1) 2.593(7) | Ni(2)-0(34) 2.216(8) Ni(9)-0(35) 2.051(6)
Gd(3)-0(7T) 2.335(5) | Ni(3)-0(11) 2.020(6) Ni(9)-0(33) 2.061(7)
Gd(3)-0(9T) 2.398(6) | Ni(3)-0(9) 2.029(6) Ni(9)-O(28) 2.074(7)
Gd(3)-0(8T) 2.406(6) | Ni(3)-N(6) 2.054(9) Ni(9)-N(15) 2.100(9)
Gd(3)-0(43) 2.442(6) | Ni(3)-0(14) 2.056(7) Ni(10)-O(6T) 2.029(6)
Gd(3)-0(29) 2.461(6) | Ni(3)-N(5) 2.076(8) Ni(10)-0(37) 2.038(6)
Gd(3)-0(13) 2.488(6) | Ni(3)-0(49) 2.100(7) Ni(10)-0(2) 2.046(8)
Gd(3)-0(11) 2.548(6) | Ni(4)-O(15) 2.019(6) Ni(10)-O(46) 2.047(8)
Gd(3)-0(15) 2.565(6) | Ni(4)-O(13) 2.020(6) Ni(10)-0(39) 2.065(7)
Gd(3)-0(9) 2.589(6) | Ni(4)-N(8) 2.022(9) Ni(10)-N(16) 2.087(9)
Gd(4)-0(4T) 2.402(5) | Ni(4)-N(7) 2.067(8) Ni(11)-O(41) 2.036(6)
Gd(4)-0(7T) 2.406(5) | Ni(4)-0(30) 2.121(7) Ni(11)-O(9T) 2.042(6)
Gd(4)-0(1T) 2.420(5) | Ni(4)-0(44) 2.143(7) Ni(11)-O(10) 2.055(6)
Gd(4)-0(31) 2.427(5) | Ni(5)-0(17) 2.018(9) Ni(11)-O(43) 2.075(6)
Gd(4)-0(35) 2.439(6) | Ni(5)-0(24) 2.022(14) | Ni(11)-N(17) 2.103(8)
Gd(4)-0(27) 2.453(6) | Ni(5)-0(19) 2.054(8) Ni(11)-O(38) 2.107(6)
Gd(4)-0(8T) 2.465(6) | Ni(5)-N(10) 2.055(14) | Ni(12)-O(18) 2.020(9)
Gd(4)-0(5T) 2.474(5) | Ni(5)-N(9) 2.063(11) | Ni(12)-0(2T) 2.030(6)
Gd(4)-0(3T) 2.483(6) | Ni(5)-0(51) 2.127(11) | Ni(12)-O(45) 2.059(7)
Gd(5)-0(4T) 2.382(5) | Ni(6)-0(21) 2.007(9) Ni(12)-0(47) 2.060(8)
Gd(5)-0(7T) 2.392(5) | Ni(6)-N(11) 2.011(14) | Ni(12)-0(42) 2.072(7)
Gd(5)-0(45) 2.415(6) | Ni(6)-N(12) 2.027(12) | Ni(12)-N(18) 2.085(9)
O(3T)-Gd(1)-0(47)  155.8(2) | O(8T)-Gd(3)-0(43)  156.72(19) | O(4T)-Gd(5)-0(45)  138.1(2)
O(1T)-Gd(1)-0(23)  141.93) | O(9T)-Gd(3)-0(29)  154.38(19) | O(7T)-Gd(5)-0(45)  140.1(2)
0(2T)-Gd(1)-0(23)  132.1(2) | 0O(43)-Gd(3)-0(29)  127.52(19) | O(7TT)-Gd(5)-0(37)  134.0(2)
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O(BT)-Gd(1)-0(23)  130.1(2) | O(7TT)-Gd(3)-0(13)  141.4(2) O(1T)-Gd(5)-0(37)  139.9(2)
0(2T)-Gd(1)-0(25)  155.2(2) | O(9T)-Gd(3)-0(13)  132.0(2) O(4T)-Gd(5)-0(41)  140.4(2)
0(47)-Gd(1)-0(25) 128.5(2) | O(8T)-Gd(3)-0(13)  130.6(2) O(1T)-Gd(5)-0(41)  137.8(2)
0(2T)-Gd(1)-0(21)  117.9(2) | O(7TT)-Gd(3)-0(11)  139.8(2) O(7T)-Gd(5)-0(6T)  133.5(2)
O(BT)-Gd(1)-0(21)  117.2(2) | O(OT)-Gd(3)-0(11)  115.7(2) 0(41)-Gd(5)-0(6T)  134.8(2)
O(1T)-Gd(1)-0(17)  1385(2) | O(43)-Gd(3)-0(11)  127.2(2) 0(45)-Gd(5)-0(9T)  135.1(2)
O(3T)-Gd(1)-0(17)  1145(3) | O(OT)-Gd(3)-0(15)  114.7(2) O(1T)-Gd(5)-0(9T)  133.9(2)
0(25)-Gd(1)-0(17) 129.2(3) | O(8T)-Gd(3)-0(15)  117.8(2) O(6T)-Gd(5)-0(9T)  120.1(2)
0(21)-Gd(1)-0(17) 127.4(3) | O(11)-Gd(3)-0(15)  128.6(2) O(4T)-Gd(5)-0(2T)  131.8(2)
O(1T)-Gd(1)-0(19)  138.5(3) | O(7T)-Gd(3)-0(9) 138.45(18) | O(37)-Gd(5)-0(2T)  136.7(2)
O(2T)-Gd(1)-0(19)  112.5(3) | O(8T)-Gd(3)-0(9) 114.3(2) O(6T)-Gd(5)-0(2T)  119.7(2)
0(47)-Gd(1)-0(19) 129.2(3) | 0(29)-Gd(3)-0(9) 131.0(2) 0(9T)-Gd(5)-0(2T)  120.1(2)
0(21)-Gd(1)-0(19) 129.0(3) | O(15)-Gd(3)-0(9) 127.6(2) 0(1)-Ni(1)-N(2) 166.2(4)
O(6T)-Gd(2)-0(33)  155.2(2) | O(4T)-Gd(4)-0(31)  141.31(18) | O(3)-Ni(1)-N(1) 166.6(4)
O(T)-Gd(2)-0(39)  156.1(2) | O(1T)-Gd(4)-0(31)  137.7(2) N(2)-Ni(1)-N(1) 110.8(5)
0(33)-Gd(2)-0(39) 128.0(2) | O(7T)-Gd(4)-0(35)  136.83(19) | O(6)-Ni(1)-O(50) 175.7(5)
O(4T)-Gd(2)-0(5) 1435(2) | O(1T)-Gd(4)-0(35)  141.02(19) | N(4)-Ni(2)-O(5) 174.0(3)
0(6T)-Gd(2)-0(5) 131.4(2) | O(AT)-Gd(4)-0(27)  137.51(19) | N(4)-Ni(2)-N(3) 102.0(4)
O(5T)-Gd(2)-0(5) 130.7(2) | O(7T)-Gd(4)-0(27)  141.07(19) | O(7)-Ni(2)-N(3) 175.0(4)
0(6T)-Gd(2)-0(7) 116.7(2) | O(1T)-Gd(4)-O(8T)  133.7(2) 0(40)-Ni(2)-0(34)  171.1(3)
O(5T)-Gd(2)-0(7) 118.2(2) | O(27)-Gd(4)-O(8T)  135.19(19) | O(9)-Ni(3)-N(6) 167.7(3)
O(4T)-Gd(2)-0(3) 138.0(2) | O(7T)-Gd(4)-O(5T)  132.49(18) | O(11)-Ni(3)-N(5) 167.5(3)
O(6T)-Gd(2)-0(3) 112.1(3) | O(31)-Gd(4)-0(5T)  134.7(2) N(6)-Ni(3)-N(5) 108.9(4)
0(39)-Gd(2)-0(3) 127.6(2) | O(8T)-Gd(4)-O(5T)  120.17(19) | O(14)-Ni(3)-0(49)  177.8(3)
0(7)-Gd(2)-0(3) 130.2(3) | O(4T)-Gd(4)-O(3T)  133.43(18) | O(13)-Ni(4)-N(8) 176.6(3)
O(4T)-Gd(2)-0(1) 139.4(2) | O(35)-Gd(4)-0(3T)  134.9(2) 0(15)-Ni(4)-N(7) 175.03)
O(5T)-Gd(2)-0(1) 116.0(2) | O(8T)-Gd(4)-O(3T)  120.2(2) N(8)-Ni(4)-O(44) 91.0(3)

0(33)-Gd(2)-0(1) 129.3(2) | O(5T)-Gd(4)-0(3T)  119.6(2) 0(30)-Ni(4)-0(44)  172.5(2)
0(17)-Ni(5)-N(10) 167.7(5) | O(8T)-Ni(8)-0(12)  100.3(3) 0(37)-Ni(10)-0(2)  176.8(3)
0(19)-Ni(5)-N(9) 167.4(4) | O(12)-Ni(8)-0(31)  174.5(3) O(6T)-Ni(10)-0(46)  94.9(3)

N(L0)-Ni(5)-N(9) 109.4(5) | O(29)-Ni(8)-0(36)  177.0(3) 0(46)-Ni(10)-0(39)  178.5(3)
0(24)-Ni(5)-0(51) 179.5(5) | O(8T)-Ni(8)-N(14)  159.5(3) O(6T)-Ni(10)-N(16)  160.6(3)
0(21)-Ni(6)-N(12) 173.7(5) | O(36)-Ni(8)-N(14)  101.7(3) 0(41)-Ni(11)-0(10)  176.0(3)
N(L1)-Ni(6)-N(12) 101.0(5) | O(4)-Ni(9)-0(35) 175.7(3) O(9T)-Ni(11)-N(17)  158.7(3)
N(L1)-Ni(6)-0(23) 176.2(4) | O(33)-Ni(9)-0(28)  177.5(3) 0(43)-Ni(11)-0(38)  179.1(3)
0(26)-Ni(6)-O(48) 169.03) | O(5T)-Ni(9)-N(15)  159.3(3) N(17)-Ni(11)-0(38)  100.1(3)
0(20)-Ni(7)-0(27) 174.03) | O(28)-Ni(9)-N(15)  101.7(3) 0(18)-Ni(12)-0(45)  174.1(3)
0(25)-Ni(7)-0(32) 178.7(3) | O(42)-Ni(12)-N(18)  102.5(3) O(47)-Ni(12)-0(42)  176.0(3)
O(3T)-Ni(7)-N(13) 159.9(3) | O(2T)-Ni(12)-N(18)  159.3(4) Ni(11)-O(9T)-Gd(5)  101.6(2)
Gd(1)-0(1T)-Gd(5)  115.3(2) | Ni(1)-O(1)-Gd(2) 104.2(3) Ni(3)-0(9)-Gd(3) 103.8(2)
Gd(1)-0(1T)-Gd(4)  114.0(2) | Ni(12)-0(2T)-Gd(1)  104.2(3) Ni(3)-O(11)-Gd(3)  105.5(2)
Gd(5)-0(1T)-Gd(4)  91.3(2) | Ni(12)-0(2T)-Gd(5)  100.3(2) Ni(4)-0(13)-Gd(3)  98.7(3)

Gd(1)-0(2T)-Gd(5)  110.7(2) | Ni(7)-0(3T)-Gd(1)  104.2(2) Ni(4)-0(15)-Gd(3)  96.3(3)

Gd(1)-0(3T)-Gd(4)  109.5(2) | Ni(7)-O(3T)-Gd(4)  101.5(2) Ni(5)-0(17)-Gd(1)  104.7(3)
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Gd(2)-0(4T)-Gd(5)  114.1(2) | Ni(1)-0(3)-Gd(2) 106.0(3) | Ni(5)-0(19)-Gd(1)  103.5(4)
Gd(2)-0(4T)-Gd(4)  115.0(2) | Ni(9)-O(5T)-Gd(2) ~ 1034(2) | Ni(6)-0(21)-Gd(1)  97.7(4)

Gd(5)-0(4T)-Gd(4)  925(2) | Ni(9)-O(T)-Gd(4)  100.5(2) | Ni(6)-0(23)-Gd(1)  100.1(3)
Gd(2)-0(5T)-Gd(4)  110.4(2) | Ni(2)-0(5)-Gd(2) 98.1(2) Ni(7)-0(25)-Gd(1)  101.1(3)
Gd(2)-0(6T)-Gd(5)  110.2(2) | Ni(10)-0(6T)-Gd(2) ~ 104.1(3) | Ni(7)-0(27)-Gd(4)  102.4(2)
Gd(3)-0(7T)-Gd(5)  114.6(2) | Ni(10)-O(6T)-Gd(5)  101.6(3) | Ni(8)-0(29)-Gd(3)  102.1(2)
Gd(3)-0(7T)-Gd(4)  114.7(2) | Ni(2)-0(7)-Gd(2) 97.2(2) Ni(8)-0(31)-Gd(4)  102.5(2)
Gd(5)-0(7T)-Gd(4)  922(2) | Ni(8)-O(8T)-Gd(3)  103.9(2) | Ni(9)-0(33)-Gd(2)  101.8(3)
Gd(3)-0(8T)-Gd(4)  110.0(2) | Ni(8)-O(8T)-Gd(4)  101.5(2) | Ni(9)-O(35)-Gd(4)  101.1(3)
Gd(3)-0(9T)-Gd(5)  109.9(2) | Ni(11)-0(9T)-Gd(3)  104.0(2) | Ni(10)-O(37)-Gd(5)  102.8(2)
Ni(12)-0(47)-Gd(1)  101.8(3) | Ni(12)-0(45)-Gd(5)  102.0(3) | Ni(10)-O(39)-Gd(2)  100.6(3)
Ni(11)-0(43)-Gd(3)  101.5(2) Ni(11)-O(41)-Gd(5)  102.5(2)

Table S3. Crystal data for 3-7.

3 4 5 6 7

Formula CugH115CleNdsN1g  CugH11sCleSmsNyg  CugHiisCleThsNyg CugH115CleDysN1g  CugHi115ClsY'sN1g

Ni12095 Ni12095 NilZOQS Ni12095 Ni12095
Mr. 4102.74 4133.33 4176.15 4281.10 3828.06
Cryst. system  Orthorhombic Orthorhombic Orthorhombic Orthorhombic Orthorhombic
Space group P2:212, P2,2,2, P2,2,2, P2,2,2, P2,2,2,
alA 17.1835(7) 17.104(4) 17.61(3) 17.070(6) 17.213(4)
b /A 26.6609(10) 26.684(6) 27.66(4) 26.704(9) 26.471(6)
c/A 26.8884(10) 26.684(6) 27.66(4) 26.704(9) 26.471(6)
aol® 90 90 90 90 90
pl° 90 90 90 90 90
yl° 90 90 90 90 90
V(A%/z 12318.3(8)/4 12178(4)/4 13470(4)/4 12172(7)/4 12061(4)/4

Table S4. Bond-Valence Sums for selected O atoms of 1 and 2.2

compound atom OH" atom OH"
1 o7 1.18
2 o1T 1.15 06T 1.05
oz2T 1.04 orT 1.18
o3T 1.03 08T 1.02
o4T 1.16 09T 1.03
05T 1.02

3 Bond-Valence Sum (BVS) calculations confirm that the z5-O atoms are 13-OH” groups.*?

References:

1 C. Papatriantafyllopoulou, W. Wernsdorfer, K. A. Abboud and G.. Christou, Inorg. Chem., 2011, 50, 421 and references therein.
2 A. Saha, M. Thompson, K. A. Abboud, W. Wernsdorfer and G.. Christou, Inorg. Chem., 2011, 50, 10476.
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(a) In [La(H,0)o]*" cation (b) In [La,Nig(ps-OH)3(IDA)s(Gly)1,]*" cluster

Figure S1. The coordination environments of the La>* ions in 1. O(C) means carboxylate oxygen.

Figure S2. The possible assembly mechanism of the [La,Nig(uis-OH)s(IDA)s(Gly):,]** cationic cluster of 1 from

{La;Nig} and {NilDA} units.

Reference:
[1] Hosoi, A.; Yukawa, Y.; Igarashi, S.; Teat, S. J.; Roubeau, O.; Evangelisti, M.; Cremades, W.; Ruiz, E.; Barrios,
L. A.; Arom G. Chem. Eur. J. 2011, 17, 8264.
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Figure S3. The coordination environments of the Gd** ions in 2. O(C) means carboxylate oxygen.
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Figure S4. The IR spectrum of 1.
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Figure S5. The IR spectra of 2-7.



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

—— Simulated
—— Observed

10 20 30 40 50
20

Figure S6. Powder X-ray diffraction patterns of 1.
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Figure S7. Powder X-ray diffraction patterns of 2-7.
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Figure S8. The plot of AyT(3-7) versus T.
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Figure S9. The plot of Ay T(4-7) versus T.
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Figure S10. The plot of Ay T(5-7) versus T.
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Figure S11. The plot of AyuT(6-7) versus T.
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Figure S12. The field-dependent experimental magnetization plot at 2 K for 1.
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Figure S13. The field-dependent experimental magnetization plot at 2 K for 3.
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Figure S14. The field-dependent experimental magnetization plot at 2 K for 4.
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Figure S15. The field-dependent experimental magnetization plot at 2 K for 6.
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Figure S16. The field-dependent experimental magnetization plot at 2 K for 7.
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