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Table S1. EDX analysis results for the complex [EuTb(µ2-L)2(NO3)6(EtOH)2] (4) 

Compound Element Wt % Eu/Tb 

(EDX) 

[EuTb(µ2-L)2(NO3)6(EtOH)2] Eu 

Tb 

48.15 

51.85 
0.93 

 

Table S2. Hydrogen bonds in crystal packing [Å, °] of 1, 2, 3, and 4 

Compounds  D-H…A d (D-H) d(H…A) d(D…A) ∠DHA Symmetry code 

1 N(1)-H(1A)…O(3) 0.86 2.01 2.652(8) 130  

 N(3)-H(3A)…O(4) 0.86 1.99 2.648(8) 132  

 N(3)-H(3A)…O(11) 0.86 2.44 3.046(8) 128 1-x,-1/2+y,1/2-z 

 O(16)-H(16)…O(15) 0.85 2.38 2.902(8) 120  

2 N(1)-H(1A)…O(3) 0.86 2.02 2.656(8) 130  

 N(3)-H(3A)…O(4) 0.86 1.97 2.642(7) 134  

 N(3)-H(3A)…O(11) 0.86 2.49 3.063(8) 125 1-x,-1/2+y,1/2-z 

 O(16)-H(16)…O(15) 0.85 2.36 2.864(8) 118  

3 N(1)-H(1A) …O(3) 0.86 2.00 2.644(10) 131  

 N(3)-H(3A) …O(11) 0.86 2.47 3.050(11) 125 x,-1/2-y,-1/2+z 

 N(3)-H(3A) …O(4) 0.86 1.97 2.633(10) 133  

 O(16)-H(16)…O(15) 0.85 2.38 2.872(10) 117  

4 O(16)-H(16)…O(15) 0.85 2.33 2.648(8) 131 1-x,-1/2+y,1/2-z  

  N(1)-H(1A)…O(3) 0.86 2.01 2.648(8) 131  

 N3)-H(3A)…O(4) 0.86 1.98 2.646(8) 134  

 N(3)-H(3A)…O(11) 0.86 2.47 3.062(10) 126 x,-1/2-y,1/2+z 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table S3. Photophysical characterization of the compounds 1, 2, and 4 

Compounds λex (nm) λem (nm) Assignment τ (ms) Ф (%) 
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617 

649 

689 

701 

489 

544 

584 
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Table S4. Selected bond lengths [Å] and angles [°] for the compounds 1, 2, 3, and 4 

1      

Eu(1)—O(5) 2.318(5) Eu(1)—O(7) 2.469(5) Eu(1)—O(12) 2.506(5) 

Eu(1)—O(2) 2.322(4) Eu(1)—O(13) 2.473(5) Eu(1)—O(10) 2.508(5) 

Eu(1)—O(16) 2.353(5) Eu(1)—O(9) 2.503(6) Eu(1)—O(15) 2.559(5) 

O(5)-Eu(1)-O(2) 79.47(18) O(16)-Eu(1)-O(9) 74.3(2) O(7)-Eu(1)-O(10) 74.45(18) 

O(5)-Eu(1)-O(16) 87.5(2) O(7)-Eu(1)-O(9) 50.00(19) O(13)-Eu(1)-(10) 69.41(18) 

O(2)-Eu(1)-O(16) 148.8(2) O(13)-Eu(1)-O(9) 143.5(2) O(9)-Eu(1)- O(10) 105.7(2) 

O(5)-Eu(1)-O(7) 82.57(18) O(5)-Eu(1)-O(12) 149.1(2) O(12)-Eu(1)-O(10) 50.61(17) 

O(2)-Eu(1)-O(7) 81.38(18) O(2)-Eu(1)-O(12) 126.44(17) O(5)-Eu(1)-O(15) 78.93(18) 

O(16)-Eu(1)-O(7) 125.1(2) O(16)-Eu(1)-O(12) 76.7(2) O(2)-Eu(1)-O(15) 77.47(17) 

O(5)-Eu(1)-O(13) 129.08(18) O(7)-Eu(1)-O(12) 85.09(19) O(16)-Eu(1)-O(15) 72.3(2) 

O(2)-Eu(1)-O(13) 87.38(18) O(13)-Eu(1)-O(12) 74.21(19) O(7)-Eu(1)-O(15) 154.03(18) 

O(16)-Eu(1)-O(13) 79.1(2) O(9)-Eu(1)-O(12) 75.6(2) O(13)-Eu(1)-O(15) 50.17(17) 

O(7)-Eu(1)-O(13) 143.76(18) O(5)-Eu(1)-O(10) 148.33(17) O(9)-Eu(1)-O(15) 137.7(2) 

O(5)-Eu(1)-O(9) 74.5(2) O(2)-Eu(1)-O(10) 75.84(16) O(12)-Eu(1)-O(15) 119.71(19) 

O(2)-Eu(1)-O(9) 127.6(2) O(16)-Eu(1)-O(10) 123.53(19) O(10)-Eu(1)-O(15) 114.06(19) 

2      

Tb(1)—O(2) 2.290(4) Tb(1)—O(7) 2.447(5) Tb(1)—O(10) 2.489(5) 

Tb(1)—O(5) 2.295(5) Tb(1)—O(13) 2.447(5) Tb(1)—O(9) 2.492(6) 

Tb(1)—O(16) 2.330(5) Tb(1)—O(12) 2.479(5) Tb(1)—O(15) 2.544(5) 



 

 

O(2)-Tb(1)-O(5) 79.69(17) O(16)-Tb(1)-O(13) 79.1(2) O(5)-Tb(1)-O(10) 148.43(16) 

O(2)-Tb(1)-O(16) 148.5(2) O(7)-Tb(1)-O(13) 143.59(17) O(16)-Tb(1)-O(10) 123.85(18) 

O(5)-Tb(1)-O(16) 87.05(19) O(2)-Tb(1)-O(12) 126.81(17) O(7)-Tb(1)-O(10) 74.13(17) 

O(2)-Tb(1)-O(7) 81.44(17) O(5)-Tb(1)-O(12) 148.42(19) O(13)-Tb(1)-O(10) 69.56(17) 

O(5)-Tb(1)-O(7) 82.75(17) O(16)-Tb(1)-O(12) 76.8(2) O(12)-Tb(1)-O(10) 50.93(16) 

O(16)-Tb(1)-O(7) 125.3(2) O(7)-Tb(1)-O(12) 84.79(19) O(2)-Tb(1)-O(9) 128.08(19) 

O(2)-Tb(1)-O(13) 87.33(17) O(13)-Tb(1)-O(12) 74.44(19) O(5)-Tb(1)-O(9) 74.3(2) 

O(5)-Tb(1)-O(13) 129.15(17) O(2)-Tb(1)-O(10) 75.90(16) O(16)-Tb(1)-O(9) 73.9(2) 

O(13)-Tb(1)-O(15) 50.84(16) O(2)-Tb(1)-O(15) 77.51(17) O(7)-Tb(1)-O(9) 51.57(18) 

O(12)-Tb(1)-O(15) 120.42(19) O(5)-Tb(1)-O(15) 78.32(17) O(13)-Tb(1)-O(9) 143.14(1) 

O(10)-Tb(1)-O(15) 114.89(18) O(16)-Tb(1)-O(15) 71.8(2) O(12)-Tb(1)-O(9) 75.2(2) 

O(9)-Tb(1)-O(15) 136.75(19) O(7)-Tb(1)-O(15) 153.81(17) O(10)-Tb(1)-O(9) 105.85(19) 

3      

Gd(1)—O(2) 2.300(6) Gd(1)—O(9) 2.493(7) Gd(1)—O(12) 2.476(7) 

Gd(1)—O(5) 2.296(6) Gd(1)—O(13) 2.452(6) Gd(1)—O(15) 2.537(7) 

Gd(1)—O(16) 2.351(7) Gd(1)—O(10) 2.489(6) Gd(1)—O(7) 2.456(6) 

O(2)-Gd(1)-O(5) 79.5(2) O(5)-Gd(1)-O(10) 148.3(2) O(5)-Gd(1)-O(15) 78.6(2) 

O(2)-Gd(1)-O(16) 148.4(3) O(16)-Gd(1)-O(10) 123.7(3) O(16)-Gd(1)-O(15) 71.8(3) 

O(5)-Gd(1)-O(16) 87.4(2) O(9)-Gd(1)-O(10) 105.8(2) O(9)-Gd(1)-O(15) 137.3(3) 

O(2)-Gd(1)-O(9) 127.5(2) O(13)-Gd(1)-O(10) 69.2(2) O(13)-Gd(1)-O(15) 50.8(2) 

O(5)-Gd(1)-O(9) 74.2(2) O(2)-Gd(1)-O(12) 127.0(2) O(10)-Gd(1)-O(15) 114.5(2) 

O(16)-Gd(1)-O(9) 74.6(3) O(5)-Gd(1)-O(12) 148.4(2) O(12)-Gd(1)-O(15) 120.3(3) 

O(2)-Gd(1)-O(13) 87.3(2) O(16)-Gd(1)-O(12) 76.6(3) O(2)-Gd(1)-O(7) 81.5(2) 

O(5)-Gd(1)-O(13) 129.4(2) O(9)-Gd(1)-O(12) 75.3(2) O(5)-Gd(1)-O(7) 82.5(2) 

O(16)-Gd(1)-O(13) 79.0(3) O(13)-Gd(1)-O(12) 74.5(2) O(16)-Gd(1)-O(7) 125.4(3) 

O(9)-Gd(1)-O(13) 143.6(3) O(10)-Gd(1)-O(12) 51.2(2) O(9)-Gd(1)-O(7) 51.0(2) 

O(2)-Gd(1)-O(10) 75.9(2) O(2)-Gd(1)-O(15) 77.4(3) O(13)-Gd(1)-O(7) 143.6(2) 

O(10)-Gd(1)-O(7) 74.4(2) O(12)-Gd(1)-O(7) 84.9(2) O(15)-Gd(1)-O(7) 153.8(2) 

4      

Eu(1)—O(2) 2.380(12) Eu(1)—O(12) 2.362(10) Eu(1)—O(10) 2.408(13) 

Eu(1)—O(5) 2.417(11) Eu(1)—O(7) 2.427(15) Eu(1)—O(15) 2.627(13) 

Eu(1)—O(16) 2.335(14) Eu(1)—O(13) 2.443(15) Eu(1)—O(9) 2.462(14) 

Tb(1)—O(5) 2.198(11) Tb(1)—O(15) 2.470(13) Tb(1)—O(9) 2.532(14) 

Tb(1)—O(16) 2.359(14) Tb(1)—O(13) 2.489(14) Tb(1)—O(10) 2.589(12) 

Tb(1)—O(2) 2.250(12) Tb(1)—O(7) 2.485(14) Tb(1)—O(12) 2.616(9) 

O(2)-Eu(1)-O(5) 76.0(3) O(16)-Eu(1)-O(13) 79.9(5) O(12)-Eu(1)-O(15) 121.9(6) 

O(2)-Eu(1)-O(16) 144.0(5) O(12)-Eu(1)-O(13) 76.9(4) O(7)-Eu(1)-O(15) 148.6(4) 

O(5)-Eu(1)-O(16) 85.1(5) O(7)-Eu(1)-O(13) 147.1(6) O(13)-Eu(1)-O(15) 50.1(3) 

O(2)-Eu(1)-O(12) 129.8(6) O(2)-Eu(1)-O(10) 76.6(4) O(10)-Eu(1)-O(15) 114.9(6) 

O(5)-Eu(1)-O(12) 150.4(6) O(5)-Eu(1)-O(10) 147.0(6) O(2)-Eu(1)-O(9) 125.8(6) 

O(16)-Eu(1)-O(12) 78.9(4) O(16)-Eu(1)-O(10) 127.9(5) O(5)-Eu(1)-O(9) 72.94) 

O(2)-Eu(1)-O(7) 80.5(4) O(12)-Eu(1)-O(10) 53.3(3) O(16)-Eu(1)-O(7) 126.8(6) 

O(5)-Eu(1)-O(7) 81.1(4) O(7)-Eu(1)-O(10) 76.6(4) O(12)-Eu(1)-O(7) 88.8(4) 

O(16)-Eu(1)-O(9) 74.9(4) O(13)-Eu(1)-O(10) 71.1(4) O(7)-Eu(1)-O(9) 51.9(3) 



 

 

O(12)-Eu(1)-O(9) 79.0(4) O(2)-Eu(1)-O(15) 74.6(3) O(13)-Eu(1)-O(9) 147.7(5) 

O(2)-Eu(1)-O(13) 86.3(5) O(5)-Eu(1)-O(15) 74.6(3) O(10)-Eu(1)-O(9) 110.1(5) 

O(5)-Eu(1)-O(13) 124.6(5) O(16)-Eu(1)-O(15) 70.9(4) O(15)-Eu(1)-O(9) 134.1(6) 

O(5)-Tb(1)-O(16) 89.6(5) O(2)-Tb(1)-O(7) 81.8(4) O(15)-Tb(1)-O(10) 114.1(5) 

O(5)-Tb(1)-O(2) 83.2(4) O(15)-Tb(1)-O(7) 158.3(5) O(13)-Tb(1)-O(10) 67.4(3) 

O(16)-Tb(1)-O(2) 153.3(6) O(13)-Tb(1)-O(7) 139.8(5) O(7)-Tb(1)-O(10) 72.4(4) 

O(5)-Tb(1)-O(15) 81.7(4) O(5)-Tb(1)-O(9) 75.2(4) O(9)-Tb(1)-O(10) 102.4(4) 

O(16)-Tb(1)-O(15) 73.4(4) O(16)-Tb(1)-O(9) 73.1(4) O(5)-Tb(1)-O(12) 147.3(6) 

O(2)-Tb(1)-O(15) 80.1(4) O(2)-Tb(1)-O(9) 128.7(6) O(16)-Tb(1)-O(12) 73.5(3) 

O(5)-Tb(1)-O(13) 133.1(5) O(15)-Tb(1)-O(9) 139.1(6) O(2)-Tb(1)-O(12) 123.8(5) 

O(16)-Tb(1)-O(13) 78.3(4) O(13)-Tb(1)-O(9) 139.5(4) O(15)-Tb(1)-O(12) 118.2(5) 

O(2)-Tb(1)-O(13) 88.1(3) O(7)-Tb(1)-O(9) 50.5(3) O(13)-Tb(1)-O(12) 71.6(3) 

O(15)-Tb(1)-O(13) 51.5(3) O(5)-Tb(1)-O(10) 150.0(6) O(7)-Tb(1)-O(12) 82.1(3) 

O(5)-Tb(1)-O(7) 84.3(5) O(16)-Tb(1)-O(10) 118.8(4) O(9)-Tb(1)-O(12) 73.2(3) 

O(16)-Tb(1)-O(7) 123.0(5) O(2)-Tb(1)-O(10) 75.3(4) O(10)-Tb(1)-O(12) 48.5(2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Figure S1 EDX spectrum of [EuTb(µ2-L)2(NO3)6(EtOH)2] (4). 

 

Figure S2. FTIR spectra of the free ligand L and complexes 1–4. 



 

 

 

Figure S3. (a) The TGA-DSC curves of 1 (a), 2 (b), 3 (c), and 4 (d).  

 

Figure S4. The intramolecular π–π and C-H…π stacking interactions in the complex 

1. 



 

 

 

Figure S5. Absorption spectrum of the complex 3 in CH3OH solution. 

 

Figure S6. Phosphorescence spectrum of the compound 3 in a 1:1 methanol-ethanol 

mixed solution. 

 

Figure S7. Low-temperature luminescence decay profiles for complex 1. The average 

lifetime﹤τobs﹥is 858 ± 5 µs calculated according to the eq ﹤τ﹥= (∑Aiτi
2)/(∑Aiτi).
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Figure S8. Luminescence decay curve of the 5D0 energy level of the compound 1 at 

room temperature. 

 

Figure S9. Luminescence decay curve of the 5D4 energy level of the compound 2 at 

room temperature. 

 

 

 

 

 



 

 

 

Figure S10. (a) Luminescence decay curve of the 5D0 energy level of the compound 4 

at room temperature; (b) Luminescence decay curve of the 5D4 energy level of the 

compound 4. 
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