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Fig. S1 The smulated XRD pattern of compound 1 (up) and experimental powder XRD patterns of compounds

1-8 (down).
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Fig. S2 IR spectra of compounds 1-8.
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Fig. S3 TGA curves of compounds 1-8.
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Fig. $4 The X—ay powder diffraction pattern of the final product in the therma decomposition for compound 3.

The fina product is NdPO,4 (JCPDS 00-025-1065).
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(a) Simulated-XRPD
(b) Experimental- XRPD
(c) Heated - XRPD (200°C)
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Fig. S5 Experimenta and heated (200 °C) X—ray powder diffraction diagram of compound 7 compared to the
calculated one.
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Table S1. Selected bond lengths (A) for compounds 1-7

1(Ce) 2 (Pr) 3(Nd) 4 (Sm) 5(Eu  6(Gd)  7(Y)

Ln(1)-O()#1®  2410(7)  2.378(6)  2.357(4) 2.319(10)  2.301(8) 2.284(8) 2.258(5)
Ln(1)-O(3)#2 2406(8)  2.362(6)  2.343(4)  2.304(11)  2.292(8) 2.296(8)  2.264(5)

Ln(1)-O(7) 2456(10) 2.457(6)  2.459(5)  2.464(12)  2.419(9) 2.391(8) 2.327(6)
Ln(1)-O(6) 2484(9)  2.480(6)  2476(5)  2441(11) = 2.424(9) 2.423(8) 2.362(5)
Ln(1)-0(2) 2507(8)  2479(6)  2469(4)  2453(10)  2.427(8) 2.422(7) 2.375(5)

Ln(1)-O(4)#3 2566(8)  2546(6)  2.545(4)  2550(11) = 2.521(9) 2.506(9)  2.468(6)
Ln(1)-O(1) 2656(8)  2607(6)  2.581(4) 2520(10)  2.524(8) 2.534(8) 2.529(5)
Ln(1)-O(G)#3 2567(8)  2548(6)  2.531(5) 2498(11)  2.485(8) 2.481(8)  2.450(6)

& Symmetry transformations used to generate equivalent atoms: #1 —x+1, —y+2, —z+2; #2 —X, —y+2, —z+2; #3
xX+1, -y+3/2, z+1/2.
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Table S2 Selected angles (°) for compounds 1-7

1(Ce) 2(Pr) 3(Nd) 4 (Sm) 5 (Eu)

6(Gd)  7(Y)

O(L#1-Ln (1)-O3)#2° 94.3(3) 92.8(2) 93.05(16) 93.3(4)  93.1(3)
O(L#l-Ln(1)-O(7)  161.0(3) 160.6(2)  160.43(16) 160.7(4) 159.9(3)
O@#2-Ln (1)-O(7)  936(3) 92.9(2) 9255(17)  92.4(4)  92.9(3)
O(L#1-Ln (1)-O6)  813(3) 84.6(2) 85.22(15) 86.0(4)  86.1(3)
O@#2-Ln (1)-0(6)  160.2(3) 161.9(2)  161.79(16) 162.2(4) 161.2(3)
O(7)-Ln (1)-O(6) 96.7(3)  955(2) 95.08(17) 94.0(4)  94.2(3)
O(L#l-Ln (1)-0(2)  122.8(2) 124.19(19) 124.80(14) 1253(3) 125.3(3)
O@#2-Ln (1)-0(2)  852(3) 86.7(2) 86.69(15) 87.2(4)  86.3(3)
O(7)-Ln (1)-O(2) 751(3) 74.7(2) 7425(16) 734(4)  74.2(3)
O(6)-Ln (1)-O(2) 81.2(3) 80.0(2) 7954(15) 78.8(4)  78.9(3)
O(L#1-Ln (1)-O@)#3 80.4(3) 82.5(2) 82.61(16) 83.1(4)  82.8(3)
O@#2-Ln (1)-O@4)#3 1244(3) 1244(2)  12466(15) 1253(4) 125.9(3)
O(7)-Ln ()-O@)#3  80.8(3) 78.9(2) 78.78(17) 786(4)  78.1(3)
O(6)-Ln ()-0@)#3  741(3) 73.2(2) 73.16(15) T724(4)  72.7(3)
O(2)-Ln (1)-O@)#3  1430(3) 140.1(2)  139.38(15) 137.8(4) 138.4(3)
O(L#l-Ln (1)-O(1)  66.6(3) 67.3(2) 67.28(15) 67.3(4)  67.1(3)
O@#2-Ln (1)-O(1)  845(3) 85.3(2) 85.22(15) 84.6(4)  84.7(3)
O(7)-Ln (1)-O(2) 131.5(3) 131.7(2)  131.93(15) 131.7(3) 132.6(3)
O(6)-Ln (1)-O(2) 76.0(3) 77.2(2) 77.38(15) 787(4)  77.7(3)
O(2)-Ln (1)-O(2) 56.4(2) 57.02(18) 57.68(13) 58.3(3)  58.4(3)
O@#3-Ln (1)-O(1)  138.2(3) 139.3(2)  139.24(15) 139.7(4) 138.8(3)
O(L#1-Ln (1)-OG#3  82.6(3) 82.9(2) 83.45(16) 84.9(4)  84.1(3)
O@#2-Ln (1)-OG#3  74.3(3)  73.9(2) 73.90(15) 740(4)  74.1(3)
O(7)-Ln ()-OG#3  829(3) 80.9(2) 80.12(18) 79.0(4)  79.2(3)
O6)-Ln ()-OG)#3  1237(3) 1234(2)  123.72(16) 1236(4) 124.4(3)
O(2)-Ln(1)-OG#3  1489(3) 147.9(2)  147.00(17) 1458(4) 145.9(3)
O@#3-Ln (1)-OG)#3  50.1(3)  50.5(2) 50.76(15) 51.3(4)  51.8(3)
O()-Ln()-OG)#3  141.0(3) 142.7(2)  143.04(15) 1438(4) 143.1(3)

&Symmetry transformations used to generate equivalent atoms: #1 —x+1, —y+2, —z+2
x+1, —y+3/2, z+1/2.
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