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Table S1. Selected crystal data and structural refinement parameters. 

compound 1 3 5 7

empirical formula NdC24H21N4O9S GdC24H21N4O9S PrC24H19N4O8S GdC24H19N4O8S

formula weight 685.72 698.76 664.40 680.74

crystal system Orthorhombic Orthorhombic Triclinic Triclinic

space group P21/n P21/n P-1 P-1

a (Å) 8.2775(8) 8.2038(9) 9.0700(11) 8.9637(11)

b (Å) 14.9469(15) 14.8931(17) 9.0825(11) 9.0728(10)

c (Å) 20.733(2) 20.772(2) 14.4882(17) 14.4541(17)

α (°) 90 90 95.756(2) 94.827(2)

β (°) 98.852(2) 98.813 91.454(2) 91.126(2)

γ (°) 90 90 99.401(2) 98.795(2)

V (Å3) 2534.6(4) 2507.9(5) 1170.5(2) 1156.9(2)

Z 4 4 2 2

ρcalcd (mg·m-3) 1.786 1.851 1.885 1.954

μ (mm-1) 2.192 2.790 2.231 3.018

F(000) 1348 1380 660 670

collected / unique 12222 / 4461 12297 / 4416 5811 / 4061 5797 / 4032

R(int) 0.0347 0.0368 0.0182 0.0180

parameters 352 352 349 349

S on F2 1.059 1.010 1.048 1.049

R1, wR2 [I>2σ(I)] 0.0388, 0.1005 0.0283, 0.0608 0.0276, 0.0596 0.0246, 0.0522

R1, wR2 (all data) 0.0455, 0.1044 0.0400, 0.0654 0.0317, 0.0623 0.0282, 0.0543

Δρmax and min(e.Å-3) 1.518 and -0.891 0.795 and -0.701 0.505 and -0.584 0.422 and -0.450

compound 8 9 10 11

empirical formula DyC24H19N4O8S HoC24H19N4O8S ErC24H19N4O8S YC24H19N4O8S

formula weight 685.99 688.42 690.75 612.40

crystal system Triclinic Triclinic Triclinic Triclinic

space group P-1 P-1 P-1 P-1
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a (Å) 8.9094(14) 8.8950(14) 8.872(7) 8.8933(19)

b (Å) 9.0407(14) 9.0742(14) 9.023(8) 9.0472(19)

c (Å) 14.458(2) 14.465(2) 14.475(12) 14.467(3)

α (°) 94.501(2) 94.250(2) 94.059(16) 94.285(4)

β (°) 91.024(3) 91.157(3) 91.016(14) 90.906(4)

γ (°) 98.578(3) 97.971(2) 98.053(16) 98.511(4)

V (Å3) 1147.5(3) 1152.5(3) 1144.0(17) 1147.5(4)

Z 2 2 2 2

ρcalcd (mg·m-3) 1.985 1.984 1.999 1.772

μ (mm-1) 3.409 3.585 3.821 2.694

F(000) 674 676 674 620

collected / unique 4702 / 3562 5690 / 3982 5344 / 3922 5756 / 4011

R(int) 0.0289 0.0285 0.0932 0.0364

parameters 349 349 344 349

S on F2 0.993 1.001 0.959 1.051

R1, wR2 [I>2σ(I)] 0.0354, 0.0678 0.0361, 0.0692 0.0997, 0.2020 0.0500, 0.1063

R1, wR2 (all data) 0.0449, 0.0721 0.0444, 0.0725 0.1808, 0.2453 0.0736, 0.1189

Δρmax and min(e.Å-3) 0.659 and -0.722 0.568 and -0.586 2.078 and -3.079 0.412 and -0.547

Table S2. Selected bond distances and bond angles for 1-12.

1

Nd(1)-O(4) 2.342(3) Nd(1)-O(7)#1 2.404(3)

Nd(1)-O(5)#2 2.435(3) Nd(1)-O(6)#3 2.466(4)

Nd(1)-O(2)#4 2.571(4) Nd(1)-N(2) 2.588(4)

Nd(1)-O(7)#3 2.646(3) Nd(1)-N(1) 2.674(4)

Nd(1)-O(1)#4 2.729(4)

O(4)-Nd(1)-O(7)#1 73.33(12) O(4)-Nd(1)-O(5)#2 136.29(11)
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O(7)#1-Nd(1)-O(5)#2 76.88(11) O(4)-Nd(1)-O(6)#3 89.92(13)

O(7)#1-Nd(1)-O(6)#3 125.92(11) O(5)#2-Nd(1)-O(6)#3 82.36(12)

O(4)-Nd(1)-O(2)#4 86.16(12) O(7)#1-Nd(1)-O(2)#4 92.19(12)

O(5)#2-Nd(1)-O(2)#4 126.50(11) O(6)#3-Nd(1)-O(2)#4 138.60(12)

O(4)-Nd(1)-N(2) 138.11(12) O(7)#1-Nd(1)-N(2) 146.96(13)

O(5)#2-Nd(1)-N(2) 80.35(12) O(6)#3-Nd(1)-N(2) 73.41(13)

O(2)#4-Nd(1)-N(2) 82.42(13) O(4)-Nd(1)-O(7)#3 71.85(12)

O(7)#1-Nd(1)-O(7)#3 75.68(12) O(5)#2-Nd(1)-O(7)#3 70.27(11)

O(6)#3-Nd(1)-O(7)#3 50.30(11) O(2)#4-Nd(1)-O(7)#3 157.08(11)

N(2)-Nd(1)-O(7)#3 118.26(12) O(4)-Nd(1)-N(1) 76.09(12)

O(7)#1-Nd(1)-N(1) 142.95(12) O(5)#2-Nd(1)-N(1) 140.09(12)

O(6)#3-Nd(1)-N(1) 73.85(12) O(2)#4-Nd(1)-N(1) 65.20(12)

N(2)-Nd(1)-N(1) 62.52(13) O(7)#3-Nd(1)-N(1) 113.73(11)

O(4)-Nd(1)-O(1)#4 126.34(12) O(7)#1-Nd(1)-O(1)#4 74.88(11)

O(5)#2-Nd(1)-O(1)#4 73.50(11) O(6)#3-Nd(1)-O(1)#4 143.57(11)

O(2)#4-Nd(1)-O(1)#4 53.21(10) N(2)-Nd(1)-O(1)#4 75.91(13)

O(7)#3-Nd(1)-O(1)#4 137.37(10) N(1)-Nd(1)-O(1)#4 108.39(11)

2

Sm(1)-O(6)#1 2.316(2) Sm(1)-O(4)#2 2.366(2)

Sm(1)-O(7)#3 2.400(2) Sm(1)-O(5) 2.431(2)

Sm(1)-O(1)#4 2.526(2) Sm(1)-N(1) 2.570(3)

Sm(1)-O(4) 2.637(2) Sm(1)-N(2) 2.641(3)
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Sm(1)-O(2)#4 2.745(3)

O(6)#1-Sm(1)-O(4)#2 73.64(8) O(6)#1-Sm(1)-O(7)#3 136.44(8)

O(4)#2-Sm(1)-O(7)#3 76.67(8) O(6)#1-Sm(1)-O(5) 90.13(9)

O(4)#2-Sm(1)-O(5) 126.29(8) O(7)#3-Sm(1)-O(5) 82.45(8)

O(6)#1-Sm(1)-O(1)#4 86.12(9) O(4)#2-Sm(1)-O(1)#4 91.61(8)

O(7)#3-Sm(1)-O(1)#4 126.06(8) O(5)-Sm(1)-O(1)#4 139.01(8)

O(6)#1-Sm(1)-N(1) 138.63(9) O(4)#2-Sm(1)-N(1) 145.94(9)

O(7)#3-Sm(1)-N(1) 80.02(9) O(5)-Sm(1)-N(1) 73.88(9)

O(1)#4-Sm(1)-N(1) 82.36(9) O(6)#1-Sm(1)-O(4) 71.66(8)

O(4)#2-Sm(1)-O(4) 75.45(9) O(7)#3-Sm(1)-O(4) 70.50(8)

O(5)-Sm(1)-O(4) 50.91(8) O(1)#4-Sm(1)-O(4) 156.60(8)

N(1)-Sm(1)-O(4) 119.19(9) O(6)#1-Sm(1)-N(2) 75.95(9)

O(4)#2-Sm(1)-N(2) 143.07(9) O(7)#3-Sm(1)-N(2) 140.17(8)

O(5)-Sm(1)-N(2) 73.72(9) O(1)#4-Sm(1)-N(2) 65.77(9)

N(1)-Sm(1)-N(2) 63.07(9) O(4)-Sm(1)-N(2) 113.87(8)

O(6)#1-Sm(1)-O(2)#4 126.40(9) O(4)#2-Sm(1)-O(2)#4 74.45(8)

O(7)#3-Sm(1)-O(2)#4 73.12(8) O(5)-Sm(1)-O(2)#4 143.30(8)

O(1)#4-Sm(1)-O(2)#4 53.12(8) N(1)-Sm(1)-O(2)#4 75.22(9)

O(4)-Sm(1)-O(2)#4 136.96(7) N(2)-Sm(1)-O(2)#4 108.72(8)

3

Gd(1)-O(6)#1 2.288(3) Gd(1)-O(5)#2 2.346(3)

Gd(1)-O(7)#3 2.373(3) Gd(1)-O(4) 2.407(3)
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Gd(1)-O(1)#4 2.490(3) Gd(1)-N(1) 2.541(3)

Gd(1)-N(2) 2.620(3) Gd(1)-O(5) 2.635(3)

Gd(1)-O(2)#4 2.764(3)

O(6)#1-Gd(1)-O(5)#2 73.95(9) O(6)#1-Gd(1)-O(7)#3 136.42(9)

O(5)#2-Gd(1)-O(7)#3 76.86(9) O(6)#1-Gd(1)-O(4) 89.77(10)

O(5)#2-Gd(1)-O(4) 126.50(10) O(7)#3-Gd(1)-O(4) 82.28(10)

O(6)#1-Gd(1)-O(1)#4 86.56(10) O(5)#2-Gd(1)-O(1)#4 91.06(10)

O(7)#3-Gd(1)-O(1)#4 125.80(9) O(4)-Gd(1)-O(1)#4 139.44(10)

O(6)#1-Gd(1)-N(1) 138.92(10) O(5)#2-Gd(1)-N(1) 145.26(10)

O(7)#3-Gd(1)-N(1) 79.65(10) O(4)-Gd(1)-N(1) 74.34(11)

O(1)#4-Gd(1)-N(1) 82.29(11) O(6)#1-Gd(1)-N(2) 75.67(10)

O(5)#2-Gd(1)-N(2) 142.73(10) O(7)#3-Gd(1)-N(2) 140.29(10)

O(4)-Gd(1)-N(2) 74.00(10) O(1)#4-Gd(1)-N(2) 65.96(10)

N(1)-Gd(1)-N(2) 63.65(11) O(6)#1-Gd(1)-O(5) 71.59(9)

O(5)#2-Gd(1)-O(5) 75.55(10) O(7)#3-Gd(1)-O(5) 70.25(9)

O(4)-Gd(1)-O(5) 51.02(9) O(1)#4-Gd(1)-O(5) 156.72(9)

N(1)-Gd(1)-O(5) 119.46(10) N(2)-Gd(1)-O(5) 114.22(9)

O(6)#1-Gd(1)-O(2)#4 126.83(10) O(5)#2-Gd(1)-O(2)#4 73.91(9)

O(7)#3-Gd(1)-O(2)#4 72.86(9) O(4)-Gd(1)-O(2)#4 143.28(9)

O(1)#4-Gd(1)-O(2)#4 53.13(9) N(1)-Gd(1)-O(2)#4 74.92(10)

N(2)-Gd(1)-O(2)#4 109.08(9) O(5)-Gd(1)-O(2)#4 136.27(8)

4
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Yb(1)-O(7)#1 2.219(4) Yb(1)-O(5)#2 2.223(4)

Yb(1)-O(6)#3 2.237(4) Yb(1)-O(4) 2.248(4)

Yb(1)-O(1)#4 2.256(3) Yb(1)-N(1) 2.473(4)

Yb(1)-N(2) 2.501(4)

O(7)#1-Yb(1)-O(5)#2 78.02(13) O(7)#1-Yb(1)-O(6)#3 82.33(15)

O(5)#2-Yb(1)-O(6)#3 122.96(15) O(7)#1-Yb(1)-O(4) 135.64(14)

O(5)#2-Yb(1)-O(4) 77.23(16) O(6)#3-Yb(1)-O(4) 81.09(14)

O(7)#1-Yb(1)-O(1)#4 98.32(14) O(5)#2-Yb(1)-O(1)#4 78.44(14)

O(6)#3-Yb(1)-O(1)#4 157.85(12) O(4)-Yb(1)-O(1)#4 111.90(13)

O(7)#1-Yb(1)-N(1) 144.61(12) O(5)#2-Yb(1)-N(1) 134.41(14)

O(6)#3-Yb(1)-N(1) 87.38(13) O(4)-Yb(1)-N(1) 75.01(13)

O(1)#4-Yb(1)-N(1) 79.31(12) O(7)#1-Yb(1)-N(2) 78.35(13)

O(5)#2-Yb(1)-N(2) 147.18(14) O(6)#3-Yb(1)-N(2) 75.61(13)

O(4)-Yb(1)-N(2) 135.20(14) O(1)#4-Yb(1)-N(2) 82.81(12)

N(1)-Yb(1)-N(2) 66.29(11)

5

Pr(1)-O(6)#1 2.392(3) Pr(1)-O(1)#2 2.445(3)

Pr(1)-O(4) 2.479(3) Pr(1)-O(7)#3 2.492(3)

Pr(1)-O(5) 2.509(3) Pr(1)-O(8) 2.553(3)

Pr(1)-N(2) 2.662(3) Pr(1)-N(1) 2.664(3)

Pr(1)-O(6)#3 2.833(3)

O(6)#1-Pr(1)-O(1)#2 86.27(9) O(6)#1-Pr(1)-O(4) 129.50(9)
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O(1)#2-Pr(1)-O(4) 75.46(9) O(6)#1-Pr(1)-O(7)#3 115.43(9)

O(1)#2-Pr(1)-O(7)#3 147.35(10) O(4)-Pr(1)-O(7)#3 71.90(9)

O(6)#1-Pr(1)-O(5) 78.19(10) O(1)#2-Pr(1)-O(5) 77.02(10)

O(4)-Pr(1)-O(5) 52.12(9) O(7)#3-Pr(1)-O(5) 83.70(9)

O(6)#1-Pr(1)-O(8) 80.30(10) O(1)#2-Pr(1)-O(8) 136.19(9)

O(4)-Pr(1)-O(8) 142.36(9) O(7)#3-Pr(1)-O(8) 74.23(10)

O(5)-Pr(1)-O(8) 138.55(10) O(6)#1-Pr(1)-N(2) 92.62(10)

O(1)#2-Pr(1)-N(2) 67.72(9) O(4)-Pr(1)-N(2) 121.15(10)

O(7)#3-Pr(1)-N(2) 130.56(9) O(5)-Pr(1)-N(2) 144.10(10)

O(8)-Pr(1)-N(2) 71.46(10) O(6)#1-Pr(1)-N(1) 148.67(10)

O(1)#2-Pr(1)-N(1) 97.63(10) O(4)-Pr(1)-N(1) 81.16(9)

O(7)#3-Pr(1)-N(1) 76.66(9) O(5)-Pr(1)-N(1) 133.04(9)

O(8)-Pr(1)-N(1) 75.46(10) N(2)-Pr(1)-N(1) 61.06(9)

O(6)#1-Pr(1)-O(6)#3 67.69(10) O(1)#2-Pr(1)-O(6)#3 140.09(9)

O(4)-Pr(1)-O(6)#3 97.73(9) O(7)#3-Pr(1)-O(6)#3 48.05(8)

O(5)-Pr(1)-O(6)#3 68.63(9) O(8)-Pr(1)-O(6)#3 70.51(9)

N(2)-Pr(1)-O(6)#3 139.47(9) N(1)-Pr(1)-O(6)#3 120.50(9)

6

Sm(1)-O(6)#1 2.319(2) Sm(1)-O(1)#2 2.404(2)

Sm(1)-O(7)#3 2.436(2) Sm(1)-O(4) 2.437(2)

Sm(1)-O(5) 2.456(2) Sm(1)-O(8) 2.500(3)

Sm(1)-N(1) 2.601(3) Sm(1)-N(2) 2.614(3)
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O(6)#1-Sm(1)-O(1)#2 86.07(9) O(6)#1-Sm(1)-O(7)#3 114.31(9)

O(1)#2-Sm(1)-O(7)#3 147.73(9) O(6)#1-Sm(1)-O(4) 131.11(9)

O(1)#2-Sm(1)-O(4) 75.36(9) O(7)#3-Sm(1)-O(4) 72.41(8)

O(6)#1-Sm(1)-O(5) 79.07(9) O(1)#2-Sm(1)-O(5) 77.59(9)

O(7)#3-Sm(1)-O(5) 81.98(9) O(4)-Sm(1)-O(5) 53.11(8)

O(6)#1-Sm(1)-O(8) 79.06(9) O(1)#2-Sm(1)-O(8) 137.15(9)

O(7)#3-Sm(1)-O(8) 73.69(9) O(4)-Sm(1)-O(8) 142.00(9)

O(5)-Sm(1)-O(8) 136.59(9) O(6)#1-Sm(1)-N(1) 147.95(9)

O(1)#2-Sm(1)-N(1) 97.62(9) O(7)#3-Sm(1)-N(1) 78.43(8)

O(4)-Sm(1)-N(1) 80.12(8) O(5)-Sm(1)-N(1) 132.89(9)

O(8)-Sm(1)-N(1) 76.74(9) O(6)#1-Sm(1)-N(2) 90.29(9)

O(1)#2-Sm(1)-N(2) 68.24(9) O(7)#3-Sm(1)-N(2) 132.31(9)

O(4)-Sm(1)-N(2) 121.85(9) O(5)-Sm(1)-N(2) 144.83(9)

O(8)-Sm(1)-N(2) 71.87(9) N(1)-Sm(1)-N(2) 62.35(9)

7

Gd(1)-O(6)#1 2.280(2) Gd(1)-O(1)#2 2.381(2)

Gd(1)-O(7)#3 2.405(2) Gd(1)-O(4) 2.414(2)

Gd(1)-O(5) 2.432(2) Gd(1)-O(8) 2.472(3)

Gd(1)-N(2) 2.572(3) Gd(1)-N(1) 2.592(3)

O(6)#1-Gd(1)-O(1)#2 86.14(9) O(6)#1-Gd(1)-O(7)#3 112.95(9)

O(1)#2-Gd(1)-O(7)#3 148.15(9) O(6)#1-Gd(1)-O(4) 131.68(9)

O(1)#2-Gd(1)-O(4) 75.33(9) O(7)#3-Gd(1)-O(4) 72.97(8)
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O(6)#1-Gd(1)-O(5) 79.20(9) O(1)#2-Gd(1)-O(5) 78.16(9)

O(7)#3-Gd(1)-O(5) 80.71(9) O(4)-Gd(1)-O(5) 53.68(8)

O(6)#1-Gd(1)-O(8) 78.19(9) O(1)#2-Gd(1)-O(8) 137.86(9)

O(7)#3-Gd(1)-O(8) 73.08(9) O(4)-Gd(1)-O(8) 141.90(9)

O(5)-Gd(1)-O(8) 134.86(9) O(6)#1-Gd(1)-N(2) 147.36(9)

O(1)#2-Gd(1)-N(2) 97.82(9) O(7)#3-Gd(1)-N(2) 79.86(9)

O(4)-Gd(1)-N(2) 80.15(9) O(5)-Gd(1)-N(2) 133.39(9)

O(8)-Gd(1)-N(2) 77.36(9) O(6)#1-Gd(1)-N(1) 89.12(9)

O(1)#2-Gd(1)-N(1) 68.59(9) O(7)#3-Gd(1)-N(1) 133.45(9)

O(4)-Gd(1)-N(1) 122.58(9) O(5)-Gd(1)-N(1) 145.42(9)

O(8)-Gd(1)-N(1) 72.27(9) N(2)-Gd(1)-N(1) 62.96(9)

8

Dy(1)-O(6)#1 2.229(4) Dy(1)-O(1)#2 2.342(4)

Dy(1)-O(7)#3 2.370(4) Dy(1)-O(5) 2.383(4)

Dy(1)-O(4) 2.399(4) Dy(1)-O(8) 2.436(4)

Dy(1)-N(2) 2.534(5) Dy(1)-N(1) 2.558(5)

O(6)#1-Dy(1)-O(1)#2 86.56(14) O(6)#1-Dy(1)-O(7)#3 110.87(15)

O(1)#2-Dy(1)-O(7)#3 148.70(15) O(6)#1-Dy(1)-O(5) 132.54(16)

O(1)#2-Dy(1)-O(5) 75.76(14) O(7)#3-Dy(1)-O(5) 73.35(14)

O(6)#1-Dy(1)-O(4) 78.96(15) O(1)#2-Dy(1)-O(4) 78.63(15)

O(7)#3-Dy(1)-O(4) 79.54(15) O(5)-Dy(1)-O(4) 54.70(13)

O(6)#1-Dy(1)-O(8) 77.10(15) O(1)#2-Dy(1)-O(8) 138.31(15)
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O(7)#3-Dy(1)-O(8) 72.53(15) O(5)-Dy(1)-O(8) 141.49(14)

O(4)-Dy(1)-O(8) 133.25(14) O(6)#1-Dy(1)-N(2) 146.66(17)

O(1)#2-Dy(1)-N(2) 97.74(15) O(7)#3-Dy(1)-N(2) 81.95(15)

O(5)-Dy(1)-N(2) 80.09(15) O(4)-Dy(1)-N(2) 134.35(15)

O(8)-Dy(1)-N(2) 77.98(14) O(6)#1-Dy(1)-N(1) 87.82(16)

O(1)#2-Dy(1)-N(1) 68.93(15) O(7)#3-Dy(1)-N(1) 134.78(15)

O(5)-Dy(1)-N(1) 123.79(14) O(4)-Dy(1)-N(1) 145.61(15)

O(8)-Dy(1)-N(1) 72.32(15) N(2)-Dy(1)-N(1) 63.61(16)

9

Ho(1)-O(6)#1 2.216(4) Ho(1)-O(1)#2 2.339(4)

Ho(1)-O(7)#3 2.352(4) Ho(1)-O(5) 2.382(4)

Ho(1)-O(4) 2.387(4) Ho(1)-O(8) 2.426(4)

Ho(1)-N(2) 2.521(4) Ho(1)-N(1) 2.539(5)

O(6)#1-Ho(1)-O(1)#2 86.59(14) O(6)#1-Ho(1)-O(7)#3 110.48(15)

O(1)#2-Ho(1)-O(7)#3 148.73(14) O(6)#1-Ho(1)-O(5) 132.38(14)

O(1)#2-Ho(1)-O(5) 75.84(14) O(7)#3-Ho(1)-O(5) 73.36(14)

O(6)#1-Ho(1)-O(4) 79.10(14) O(1)#2-Ho(1)-O(4) 78.91(14)

O(7)#3-Ho(1)-O(4) 78.97(14) O(5)-Ho(1)-O(4) 54.42(13)

O(6)#1-Ho(1)-O(8) 77.08(14) O(1)#2-Ho(1)-O(8) 138.25(15)

O(7)#3-Ho(1)-O(8) 72.61(14) O(5)-Ho(1)-O(8) 141.53(14)

O(4)-Ho(1)-O(8) 133.15(15) O(6)#1-Ho(1)-N(2) 146.64(15)

O(1)#2-Ho(1)-N(2) 97.48(14) O(7)#3-Ho(1)-N(2) 82.59(14)
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O(5)-Ho(1)-N(2) 80.25(13) O(4)-Ho(1)-N(2) 134.23(14)

O(8)-Ho(1)-N(2) 78.10(14) O(6)#1-Ho(1)-N(1) 86.95(15)

O(1)#2-Ho(1)-N(1) 69.33(14) O(7)#3-Ho(1)-N(1) 135.06(14)

O(5)-Ho(1)-N(1) 124.97(14) O(4)-Ho(1)-N(1) 145.96(14)

O(8)-Ho(1)-N(1) 71.63(15) N(2)-Ho(1)-N(1) 64.16(14)

10

Er(1)-O(5)#1 2.188(15) Er(1)-O(4) 2.302(17)

Er(1)-O(1)#2 2.329(15) Er(1)-O(7)#3 2.349(16)

Er(1)-O(6)#3 2.407(13) Er(1)-O(8) 2.439(15)

Er(1)-N(1) 2.49(2) Er(1)-N(2) 2.519(17)

O(5)#1-Er(1)-O(4) 109.5(5) O(5)#1-Er(1)-O(1)#2 86.2(6)

O(4)-Er(1)-O(1)#2 149.5(5) O(5)#1-Er(1)-O(7)#3 132.2(5)

O(4)-Er(1)-O(7)#3 73.9(6) O(1)#2-Er(1)-O(7)#3 76.2(5)

O(5)#1-Er(1)-O(6)#3 78.0(5) O(4)-Er(1)-O(6)#3 79.7(5)

O(1)#2-Er(1)-O(6)#3 78.3(5) O(7)#3-Er(1)-O(6)#3 55.1(5)

O(5)#1-Er(1)-O(8) 77.2(5) O(4)-Er(1)-O(8) 71.9(6)

O(1)#2-Er(1)-O(8) 138.3(6) O(7)#3-Er(1)-O(8) 141.3(6)

O(6)#3-Er(1)-O(8) 133.0(6) O(5)#1-Er(1)-N(1) 87.2(5)

O(4)-Er(1)-N(1) 135.8(5) O(1)#2-Er(1)-N(1) 68.6(5)

O(7)#3-Er(1)-N(1) 124.6(6) O(6)#3-Er(1)-N(1) 144.5(6)

O(8)-Er(1)-N(1) 72.6(6) O(5)#1-Er(1)-N(2) 146.9(6)

O(4)-Er(1)-N(2) 83.7(6) O(1)#2-Er(1)-N(2) 97.2(6)
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O(7)#3-Er(1)-N(2) 80.1(6) O(6)#3-Er(1)-N(2) 135.0(6)

O(8)-Er(1)-N(2) 78.7(5) N(1)-Er(1)-N(2) 64.1(6)

11

Y(1)-O(6)#1 2.218(3) Y(1)-O(1)#2 2.327(4)

Y(1)-O(7)#3 2.355(3) Y(1)-O(5) 2.377(4)

Y(1)-O(4) 2.390(3) Y(1)-O(8) 2.430(4)

Y(1)-N(2) 2.519(4) Y(1)-N(1) 2.544(4)

O(6)#1-Y(1)-O(1)#2 86.41(13) O(6)#1-Y(1)-O(7)#3 110.48(13)

O(1)#2-Y(1)-O(7)#3 148.87(13) O(6)#1-Y(1)-O(5) 132.96(13)

O(1)#2-Y(1)-O(5) 75.84(12) O(7)#3-Y(1)-O(5) 73.58(13)

O(6)#1-Y(1)-O(4) 79.40(13) O(1)#2-Y(1)-O(4) 78.78(13)

O(7)#3-Y(1)-O(4) 78.99(12) O(5)-Y(1)-O(4) 54.75(12)

O(6)#1-Y(1)-O(8) 77.05(13) O(1)#2-Y(1)-O(8) 138.61(13)

O(7)#3-Y(1)-O(8) 72.15(13) O(5)-Y(1)-O(8) 141.14(12)

O(4)-Y(1)-O(8) 132.94(13) O(6)#1-Y(1)-N(2) 146.33(14)

O(1)#2-Y(1)-N(2) 97.98(13) O(7)#3-Y(1)-N(2) 82.41(12)

O(5)-Y(1)-N(2) 79.99(12) O(4)-Y(1)-N(2) 134.25(13)

O(8)-Y(1)-N(2) 77.88(13) O(6)#1-Y(1)-N(1) 87.23(13)

O(1)#2-Y(1)-N(1) 69.19(13) O(7)#3-Y(1)-N(1) 135.02(13)

O(5)-Y(1)-N(1) 124.06(13) O(4)-Y(1)-N(1) 145.96(13)

O(8)-Y(1)-N(1) 72.31(14) N(2)-Y(1)-N(1) 63.85(13)

12
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Pr(1)-O(5)#1 2.4062(17) Pr(1)-O(7)#2 2.4123(18)

Pr(1)-O(6)#3 2.4462(18) Pr(1)-O(8) 2.529(2)

Pr(1)-O(4) 2.5330(19) Pr(1)-O(1)#4 2.6097(19)

Pr(1)-N(1) 2.632(2) Pr(1)-O(5) 2.6458(17)

Pr(1)-N(2) 2.692(2)

O(5)#1-Pr(1)-O(7)#2 74.71(6) O(5)#1-Pr(1)-O(6)#3 76.15(6)

O(7)#2-Pr(1)-O(6)#3 133.52(6) O(5)#1-Pr(1)-O(8) 78.40(7)

O(7)#2-Pr(1)-O(8) 72.32(7) O(6)#3-Pr(1)-O(8) 134.53(7)

O(5)#1-Pr(1)-O(4) 122.43(6) O(7)#2-Pr(1)-O(4) 82.76(7)

O(6)#3-Pr(1)-O(4) 83.27(7) O(8)-Pr(1)-O(4) 142.07(7)

O(5)#1-Pr(1)-O(1)#4 89.84(6) O(7)#2-Pr(1)-O(1)#4 140.86(6)

O(6)#3-Pr(1)-O(1)#4 73.49(6) O(8)-Pr(1)-O(1)#4 69.39(6)

O(4)-Pr(1)-O(1)#4 134.25(6) O(5)#1-Pr(1)-N(1) 150.95(6)

O(7)#2-Pr(1)-N(1) 134.27(7) O(6)#3-Pr(1)-N(1) 79.26(6)

O(8)-Pr(1)-N(1) 109.33(7) O(4)-Pr(1)-N(1) 68.96(7)

O(1)#4-Pr(1)-N(1) 68.33(7) O(5)#1-Pr(1)-O(5) 72.57(6)

O(7)#2-Pr(1)-O(5) 69.81(6) O(6)#3-Pr(1)-O(5) 67.31(6)

O(8)-Pr(1)-O(5) 136.95(6) O(4)-Pr(1)-O(5) 49.91(6)

O(1)#4-Pr(1)-O(5) 139.75(6) N(1)-Pr(1)-O(5) 111.55(6)

O(5)#1-Pr(1)-N(2) 145.21(6) O(7)#2-Pr(1)-N(2) 76.01(6)

O(6)#3-Pr(1)-N(2) 138.58(6) O(8)-Pr(1)-N(2) 75.13(7)

O(4)-Pr(1)-N(2) 71.32(6) O(1)#4-Pr(1)-N(2) 101.37(6)
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N(1)-Pr(1)-N(2) 61.46(6) O(5)-Pr(1)-N(2) 113.80(6)

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

-x+1,-y+1,-z; #3 x+1,y,z; #4 -x+3/2,y+1/2,-z+1/2; #5 -x+3/2,y-1/2,-z+1/2; #6 x-1,y,z. 

For 2 #1 x-1,y,z; #2 -x+1,-y+1,-z; #3 -x+2,-y+1,-z; #4 -x+3/2,y-1/2,-z+1/2; #5 -

x+3/2,y+1/2,-z+1/2; #6 x+1,y,z. For 3 #1 x-1,y,z; #2 -x+1,-y,-z; #3 -x+2,-y,-z; #4 -

x+3/2,y-1/2,-z+1/2; #5 -x+3/2,y+1/2,-z+1/2; #6 x+1,y,z. For 4 #1 -x+1,-y+2,z-1; #2 -

x+1,-y+2,z; #3 x,y,z-1; #4 -x+5/4,y+1/4,z+1/4; #5 -x+5/4,y-1/4,z-1/4; #6 x,y,z+1; #7 -

x+1,-y+2,z+1. For 5 #1 x,y-1,z; #2 -x+1,-y+1,-z+2; #3 -x+1,-y+2,-z+1; #4 x,y+1,z. 

For 6 #1 x,y+1,z; #2 -x,-y+2,-z+1; #3 -x,-y+1,-z+2; #4 x,y-1,z. For 7 #1 x,y-1,z; #2 -

x+1,-y+1,-z+1; #3 -x+1,-y+2,-z; #4 x,y+1,z. For 8 #1 x,y-1,z; #2 -x+2,-y,-z+1; #3 -

x+2,-y+1,-z; #4 x,y+1,z. For 9 #1 x,y+1,z; #2 -x,-y+1,-z+1; #3 -x,-y,-z+2; #4 x,y-1,z. 

For 10 #1 -x,-y+1,-z+2; #2 -x,-y+1,-z+1; #3 -x,-y,-z+2. For 11 #1 x,y+1,z; #2 -x,-

y+1,-z+1; #3 -x,-y,-z+2; #4 x,y-1,z. For 12 #1 -x+1,-y,-z+1; #2 -x+1,y-1/2,-z+1/2; #3 

x,-y+1/2,z+1/2; #4 -x+2,y-1/2,-z+3/2; #5 -x+2,y+1/2,-z+3/2; #6 x,-y+1/2,z-1/2; #7 -

x+1,y+1/2,-z+1/2.  

Table S3. The calculated and measured values of magnetic moment for LnIII cation.

LnIII cation Compound Calculated value Measured value

Gd 3 7.94 8.27

Gd 7 7.94 8.31

Dy 8 10.65 10.78

Ho 9 10.61 10.73

Er 10 9.58 9.73
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Figure S1. The 3D framework along the b-axis in compound 2.
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Figure S2. The PXRD patterns of compounds 1-12.
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