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Table S1 Selected bond lengths (Å) and angles (°) for complexes 1-6.

Complex 1
Bond Lengths Bond Lengths Bond Lengths
N1-Zn6 2.129(4) N2-Zn6 2.121(4) N3-Zn4 2.116(4)
N4-Zn4 2.118(4) N5-Zn1 2.116(4) N6-Zn1 2.092(4)
N7-Zn2 2.114(4) N8-Zn2 2.108(4) O1-Zn6 2.046(3)
O1-Zn5 2.054(3) O4-Zn6 1.969(3) O5-Zn6 1.979(4)
O6-Zn5 1.988(4) O7-Zn5 1.985(3) O8-Zn4 1.971(4)
O9-Zn4 2.056(3) O9-Zn5 2.071(3) O10-Zn4 1.954(3)
O13-Zn5 2.033(3) O14-Zn1 1.959(3) O17-Zn1 2.036(3)
O17-Zn3 2.055(3) O18-Zn3 2.068(3) O20-Zn1 1.985(3)
O18-Zn2 2.046(3) O19-Zn3 1.998(3) O21-Zn3 2.021(3)
O22-Zn2 1.969(3) O23-Zn3 2.048(3) O24-Zn2 1.968(3)
Bond Angles Bond Angles Bond Angles
N6-Zn1-N5 88.15(15) N8-Zn2-N7 90.78(16) O24-Zn2-O18 91.36(13)
O14-Zn1-N5 116.70(15) O18-Zn2-N7 83.62(14) O24-Zn2-O22 115.30(15)
O14-Zn1-N6 87.58(15) O18-Zn2-N8 171.18(14) O17-Zn3-O18 79.65(11)
O14-Zn1-O17 92.88(13) O22-Zn2-N7 117.85(16) O19-Zn3-O17 95.30(13)
O14-Zn1-O20 120.51(15) O22-Zn2-N8 94.13(15) O19-Zn3-O18 163.17(14)
O17-Zn1-N5 84.56(13) O22-Zn2-O18 94.51(13) O19-Zn3-O21 88.50(13)
O17-Zn1-N6 172.06(14) O24-Zn2-N7 126.84(15) O19-Zn3-O23 100.67(14)
O20-Zn1-N5 122.79(15) O24-Zn2-N8 86.53(15) O21-Zn3-O17 160.39(14)
O20-Zn1-N6 93.60(14) O10-Zn4-N3 123.44(16) O13-Zn5-O1 97.23(12)
O20-Zn1-O17 92.99(12) O10-Zn4-N4 86.61(14) O13-Zn5-O9 95.15(13)
O21-Zn3-O18 91.20(13) O10-Zn4-O8 112.59(16) N2-Zn6-N1 89.08(16)
O21-Zn3-O23 102.65(15) O10-Zn4-O9 93.57(12) O1-Zn6-N1 83.97(14)
O23-Zn3-O17 95.55(13) O1-Zn5-O9 79.32(12) O1-Zn6-N2 170.56(16)
O23-Zn3-O18 95.82(13) O6-Zn5-O1 93.50(14) O4-Zn6-N1 122.03(16)
N3-Zn4-N4 87.12(16) O6-Zn5-O9 164.11(13) O4-Zn6-N2 86.92(14)
O8-Zn4-N3 123.96(17) O6-Zn5-O13 99.83(14) O4-Zn6-O1 91.35(13)
O8-Zn4-N4 95.49(16) O7-Zn5-O1 154.48(15) O4-Zn6-O5 117.40(15)
O8-Zn4-O9 94.44(14) O7-Zn5-O6 88.62(16) O5-Zn6-N1 120.57(16)
O9-Zn4-N3 83.74(14) O7-Zn5-O9 91.92(14) O5-Zn6-N2 94.77(17)
O9-Zn4-N4 169.17(15) O7-Zn5-O13 107.47(15) O5-Zn6-O1 94.26(14)
Complex 2
Bond Lengths Bond Lengths Bond Lengths
Sm1-O1 2.424(3) Sm1-O8 2.464(3) Sm1-O1#1 2.424(3)
Sm1-O4 2.429(3) Sm1-O8#1 2.464(3) Sm1-O4#1 2.429(3)
Sm1-O5 2.417(3) Sm1-O5#1 2.417(3)
Bond Angles Bond Angles Bond Angles
O1-Sm1-O1#1 89.14(15) O4#1-Sm1-O4 130.00(14) O5#1-Sm1-O4 145.23(10)
O1-Sm1-O4#1 78.59(11) O4#1-Sm1-O8#1 127.17(10) O5-Sm1-O4 64.28(10)
O1#1-Sm1-O4#1 66.15(10) O4-Sm1-O8 127.17(10) O5-Sm1-O4#1 145.23(10)
O1#1-Sm1-O4 78.59(10) O4#1-Sm1-O8 88.09(10) O5#1-Sm1-O4#1 64.28(10)



O1-Sm1-O4 66.15(10) O4-Sm1-O8#1 88.09(10) O5-Sm1-O5#1 125.42(14)
O1-Sm1-O8#1 89.54(11) O5-Sm1-O1#1 91.14(10) O5#1-Sm1-O8 78.92(10)
O1-Sm1-O8 165.94(10) O5-Sm1-O1 129.30(10) O5#1-Sm1-O8#1 64.72(10)
O1#1-Sm1-O8 89.54(11) O5#1-Sm1-O1 91.14(10) O5-Sm1-O8 64.72(10)
O1#1-Sm1-O8#1 165.94(10) O5#1-Sm1-O1#1 129.30(10) O5-Sm1-O8#1 78.92(10)
O8#1-Sm1-O8 95.06(15)
Complex 3
Bond Lengths Bond Lengths Bond Lengths
Eu1-O8 2.409(3) Eu1-O4#2 2.408(3) Eu1-O1#2 2.450(3)
Eu1-O8#2 2.409(3) Eu1-O5 2.417(3) Eu1-O1 2.450(3)
Eu1-O4 2.408(3) Eu1-O5#2 2.417(3)
Bond Angles Bond Angles Bond Angles
O8-Eu1-O8#2 89.76(16) O8-Eu1-O5#2 78.67(11) O5-Eu1-O1#2 87.74(11)
O8-Eu1-O4 129.62(11) O8#2-Eu1-O5#2 66.13(10) O5#2-Eu1-O1#2 127.84(10)
O8#2-Eu1-O4 90.70(11) O4-Eu1-O5#2 144.82(11) O8-Eu1-O1 165.44(10)
O8-Eu1-O4#2 90.70(11) O4#2-Eu1-O5#2 64.64(11) O8#2-Eu1-O1 89.49(11)
O8#2-Eu1-O4#2 129.62(11) O5-Eu1-O5#2 129.80(15) O4-Eu1-O1 64.93(11)
O4-Eu1-O4#2 125.40(15) O8-Eu1-O1#2 89.49(11) O4#2-Eu1-O1 78.64(11)
O8-Eu1-O5 66.13(10) O8#2-Eu1-O1#2 165.44(10) O5-Eu1-O1 127.84(10)
O8#2-Eu1-O5 78.67(11) O4-Eu1-O1#2 78.64(11) O5#2-Eu1-O1 87.74(11)
O4-Eu1-O5 64.64(11) O4#2-Eu1-O1#2 64.93(11) O1#2-Eu1-O1 94.84(16)
O4#2-Eu1-O5 144.82(11)
Complex 4
Bond Lengths Bond Lengths Bond Lengths
Gd1-O4 2.412(5) Gd1-O5#3 2.408(5) Gd1-O1#3 2.406(5)
Gd1-O4#3 2.412(5) Gd1-O8 2.442(5) Gd1-O1 2.406(5)
Gd1-O5 2.408(5) Gd1-O8#3 2.442(5)
Bond Angles Bond Angles Bond Angles
O1#3-Gd1-O1 89.9(3) O1-Gd1-O8#3 89.49(19) O5-Gd1-O4#3 144.43(19)
O1#3-Gd1-O4#3 65.97(18) O1#3-Gd1-O8 89.49(19) O5#3-Gd1-O4#3 64.98(18)
O1#3-Gd1-O4 78.65(19) O1-Gd1-O8 165.33(18) O5#3-Gd1-O4 144.43(19)
O1-Gd1-O4 65.96(18) O4-Gd1-O4#3 129.5(2) O5-Gd1-O5#3 125.5(3)
O1-Gd1-O4#3 78.66(19) O4-Gd1-O8#3 87.72(19) O5#3-Gd1-O8#3 64.83(19)
O1-Gd1-O5 129.83(19) O4#3-Gd1-O8 87.72(19) O5#3-Gd1-O8 78.79(19)
O1#3-Gd1-O5 90.41(19) O4#3-Gd1-O8#3 128.14(18) O5-Gd1-O8#3 78.79(19)
O1#3-Gd1-O5#3 129.83(19) O4-Gd1-O8 128.14(18) O5-Gd1-O8 64.83(19)
O1-Gd1-O5#3 90.41(18) O5-Gd1-O4 64.98(18) O8-Gd1-O8#3 94.8(3)
O1#3-Gd1-O8#3 165.33(18)
Complex 5
Bond Lengths Bond Lengths Bond Lengths
O14-Tb1 2.378(7) O13-Tb1 2.350(7) O1-Tb1 2.446(9)
O4-Tb1 2.384(7) O5-Tb1 2.386(8) O8-Tb1 2.470(9)
O9-Tb1 2.420(8) O12-Tb1 2.360(8)
Bond Angles Bond Angles Bond Angles



O1-Tb1-O8 164.6(3) O12-Tb1-O1 89.9(3) O13-Tb1-O1 76.6(3)
O4-Tb1-O1 65.3(2) O12-Tb1-O4 143.2(3) O13-Tb1-O4 127.3(3)
O4-Tb1-O5 65.9(3) O12-Tb1-O5 127.1(3) O13-Tb1-O5 143.3(3)
O4-Tb1-O8 129.9(3) O12-Tb1-O8 77.5(3) O13-Tb1-O8 90.1(3)
O4-Tb1-O9 87.3(3) O12-Tb1-O9 65.5(3) O13-Tb1-O9 130.0(3)
O5-Tb1-O1 130.6(3) O12-Tb1-O14 130.4(3) O13-Tb1-O12 66.2(3)
O5-Tb1-O8 64.8(3) O14-Tb1-O5 86.4(3) O13-Tb1-O14 66.2(3)
O5-Tb1-O9 79.5(3) O14-Tb1-O8 89.5(3) O14-Tb1-O1 92.0(3)
O9-Tb1-O1 91.2(3) O14-Tb1-O9 163.8(3) O14-Tb1-O4 79.7(3)
O9-Tb1-O8 91.6(3)
Complex 6
Bond Lengths Bond Lengths Bond Lengths
Dy1-O1 2.382(3) Dy1-O4 2.382(3) Dy1-O8 2.426(3)
Dy1-O1#4 2.382(3) Dy1-O5#4 2.374(3) Dy1-O8#4 2.426(3)
Dy1-O4#4 2.382(3) Dy1-O5 2.374(3)
Bond Angles Bond Angles Bond Angles
O1-Dy1-O1#4 90.65(15) O4-Dy1-O1 66.47(11) O4#4-Dy1-O1 78.43(11)
O1#4-Dy1-O8#4 163.93(11) O4#4-Dy1-O1#4 66.47(11) O4-Dy1-O1#4 78.44(11)
O1#4-Dy1-O8 89.32(11) O5#4-Dy1-O1#4 130.55(11) O5-Dy1-O4#4 144.27(11)
O1-Dy1-O8#4 89.32(11) O5-Dy1-O1 130.55(11) O5-Dy1-O4 65.28(11)
O1-Dy1-O8 163.93(11) O5-Dy1-O1#4 89.93(11) O5#4-Dy1-O4 144.27(11)
O4-Dy1-O4#4 129.51(15) O5#4-Dy1-O1 89.93(11) O5#4-Dy1-O5 125.04(15)
O4-Dy1-O8 129.12(11) O5#4-Dy1-O4#4 65.28(11) O5-Dy1-O8 65.53(11)
O4#4-Dy1-O8#4 129.11(11) O5#4-Dy1-O8#4 65.53(11) O5-Dy1-O8#4 77.96(10)
O4#4-Dy1-O8 86.84(11) O5#4-Dy1-O8 77.96(10) O8#4-Dy1-O8 95.10(15)
O4-Dy1-O8#4 86.84(11)

Symmetry transformations used to generate equivalent atoms: #1 -x+1, y, -z+1/2; #2 -x+1, y, -z+1/2; 
#3 -x+1, y, -z+1/2; #4 -x+1, y, -z+3/2.



Table S2 Hydrogen bonding interactions [Å °] for complexes 1-6.

D–H···A d(D–H) d(H–A) d(D–A) ∠D–X–A Sum
Complex 1

O13–H13D···O4 0.84 1.94 2.738(5) 157
O13–H13C···O10 1.03 1.69 2.662(5) 155
O23–H23B···O24 0.84 1.88 2.676(5) 158
O23–H23A···O14 0.94 1.86 2.748(5) 157
C12–H12B···O5 0.99 2.29 3.228(7) 157
C23–H23C···O8 0.99 2.42 3.301(9) 147
C50–H50B···O20 0.99 2.38 3.233(6) 144
C16–H16···O16 0.95 2.49 3.413(6) 164 1-x,1-y,1-z
C51–H51A···O10 0.99 2.56 3.505(6) 160
C54–H54···O12 0.95 2.58 3.439(6) 150
C78–H78A···O25 0.99 2.51 3.418(14) 152 1+x,y,z

Complex 2
C13–H13A···O11 0.99 2.52 3.503(8) 173
O13–H13D···O21 0.87 2.11 2.42(3) 101
C24–H24···O7 0.95 2.42 2.877(6) 109 1-x,y,1/2-z
C33–H33···O10 0.95 2.51 3.454(6) 173 1-x,y,1/2-z
C36–H36C···O9 0.98 2.32 3.260(2) 160 1-x,y,1/2-z
C23–H23A···O11 0.99 2.49 3.088(7) 118 -1/2+x,-1/2+y,z

Complex 3
C2–H2···O11 0.95 2.50 3.440(6) 172 1-x,y,1/2-z
C5–H5···O2 0.95 2.43 2.877(9) 108 1-x,y,1/2-z
C6–H6B···O9 0.99 2.47 3.066(8) 119 -1/2+x,1/2+y,z
C16–H16B···O9 0.99 2.53 3.509(9) 172
C16–H16B···N4 0.99 2.51 3.509(9) 100
C21–H21···O18 0.95 2.54 3.46(2) 165 1/2+x,-1/2+y,z
C30A–H30F···O10 0.98 2.25 3.19(2) 161 1-x,y,1/2-z

Complex 4
C8–H8···O19 0.95 2.48 3.400(3) 165 -1/2+x,1/2+y,z
C11–H11···O2 0.95 2.59 2.977(12) 105 1-x,y,3/2-z
C13–H13B···O12 0.99 2.53 3.515(14) 171 1-x,y,1/2-z
C23–H23B···O12 0.99 2.45 3.062(13) 119 -1/2+x,-1/2+y,z
C24–H24···O7 0.95 2.40 2.885(13) 111 1-x,y,3/2-z
C29–H29···O10 0.95 2.48 3.12(2) 124 1-x,y,3/2-z

Complex 5
C2–H2···O13 0.95 2.55 3.220(14) 128
C2–H2···O20 0.95 2.42 3.244(17) 144
C22–H22A···O26 0.99 2.53 3.432(16) 151
C33–H33···O12 0.95 2.50 3.244(14) 136
C33–H33···O17 0.95 2.56 3.317(16) 137
C45–H45···O2 0.95 2.47 3.092(16) 123



C47–H47A···O22 0.99 2.36 3.281(15) 155
C56–H56A···O18 0.99 2.50 3.273(18) 134
C56–H56A···N3 0.99 2.62 2.955(17) 100
C57–H57A···N4 0.99 2.32 2.759(17) 106
C58–H58···O7 0.95 2.56 3.022(14) 110
C69–H69A···O8 0.99 2.47 3.13(2) 124
O27–H27A···O23 0.90 2.30 3.097(18) 148
O26–H26B···O19 0.88 2.04 2.732(14) 135 -x,1-y,1-z
C39–H39···O17 0.95 2.42 3.331(18) 162 1+x,y,z
C46–H46B···O22 0.99 2.54 3.466(16) 156 1-x,1-y,2-z
C55–H55···O25 0.95 2.52 3.418(18) 158 -1+x,y,z

Complex 6
C8–H8···O19 0.93 2.47 3.392(2) 169 -1/2+x,1/2+y,z
C11–H11···O2 0.93 2.54 2.946(6) 107 1-x,y,3/2-z
C13–H13B···O12 0.97 2.56 3.523(9) 172
C24–H24···O7 0.93 2.42 2.874(7) 110 1-x,y,3/2-z
C29–H29···O10 0.93 2.52 3.443(6) 171 1-x,y,3/2-z
C23–H23B···O12 0.97 2.47 3.061(8) 119 -1/2+x,-1/2+y,z



Fig. S1 1H NMR and MS of H4L.



Fig. S2 PXRD patterns for the complexes 1–6.


