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Table S1  Reagents required for the experiment. 

Materials Source Purity CAS number 

1,10-phenanthroline China·Beijing Innochem 97% 66-71-7 

2,4-difluorobenzoic acid China·Beijing Innochem 98% 1583-58-0 

2,2’:6’2’’-tripyridine China·Ark Pharm 97% 1148-79-4 

2-chloro-6-fluorobenzoic acid China·Beijing Innochem 98% 434-75-3 

Sm(NO3)3∙6H2O China·Alfa Aesar 99.90% 13759-83-6 

Eu(NO3)3∙6H2O China·Beijing Innochem 99.99% 10031-53-5 

Er(NO3)3∙5H2O China·Damas-beta 99%+ 10031-51-3 

Tb(NO3)3∙6H2O China·Beijing Innochem 99.90% 57584-27-7 

Dy(NO3)3∙5H2O China·Alfa Aesar 99.90% 10031-49-9 

NaOH China·Tianjin Senchang 96% 1310-73-2 

C2H5OH China·Damao chemical AR 64-17-5 

 
Table S2  Primary bond lengths of the complexes 1-5. 

Complex 1 
 

Complex 2 
 

Complex 3 
 

Complex 4 
 

Complex 5 

Select bond Bond length/Å Select bond Bond length/Å Select bond Bond length/Å Select bond Bond length/Å Select bond Bond length/Å 

Sm(1)―O(3) 2.312(6)  Eu(1)―O(3) 2.299(5)  Er(1)―O(3) 2.286(6)  Tb(1)―O(2)#1 2.303(4)  Dy(1)―O(2)#1 2.302(4) 

Sm(1)―O(4) 2.369(6)  Eu(1)―O(4) 2.354(5)  Er(1)―O(4) 2.335(6)  Tb(1)―O(3) 2.312(4)  Dy(1)―O(3) 2.323(4) 

Sm(1)―O(1) 2.393(6)  Eu(1)―O(1) 2.370(5)  Er(1)―O(1) 2.299(6)  Tb(1)―O(1) 2.366(4)  Dy(1)―O(1) 2.369(4) 

Sm(1)―O(5) 2.469(6)  Eu(1)―O(5) 2.454(5)  Er(1)―O(2) 2.243(6)  Tb(1)―O(8) 2.417(4)  Dy(1)―O(8) 2.426(4) 

Sm(1)―O(2) 2.425(5)  Eu(1)―O(2) 2.393(5)  Er(1)―O(6) 2.376(6)  Tb(1)―N(1) 2.512(5)  Dy(1)―N(1) 2.520(5) 

Sm(1)―O(6) 2.469(6)  Eu(1)―O(6) 2.466(5)  Er(1)―O(5) 2.422(6)  Tb(1)―N(3) 2.544(5)  Dy(1)―N(3) 2.539(5) 

Sm(1)―N(2) 2.586(7)  Eu(1)―N(2) 2.575(6)  Er(1)―N(2) 2.502(7)  Tb(1)―O(5) 2.527(4)  Dy(1)―O(5) 2.543(4) 

Sm(1)―N(1) 2.632(7)  Eu(1)―N(1) 2.589(6)  Er(1)―N(1) 2.537(7)  Tb(1)―N(2) 2.567(5)  Dy(1)―N(2) 2.583(4) 

Sm(1)―O(1)#1 2.882(6)  Eu(1)―O(1)#1 2.870(5)     Tb(1)―O(6) 2.509(4)  Dy(1)―O(6) 2.521(4) 

Equivalent atoms generated by symmetry transformations: #1 − x + 1, −y + 1, −z + 1. 

Table S3  Infrared spectral data of ligands and complexes 1-5. 

Ligand/Complex νC＝N δC―H νC＝O νas(coo-) νs(coo-) νLn―O 

2,4-DFHBA   1691    

phen 1560 854,738     

1 1591 849,729  1639 1429 416 

2 1589 849,731  1626 1429 419 

3 1593 850,731  1639 1431 419 

2-Cl-6-FHBA   1703    

terpy 1561 762,656     

4 1578 769,652  1636 1454 426 

5 1583 775,652  1605 1449 426 

Table S4  Raman spectral data of ligands and complexes 1-5. 

Ligand/Complex νC＝N δC―H νC＝O νas(coo-) νs(coo-) νLn―O νLn―N 

2,4-DFHBA   1634     

phen 1507 719      

1 1516 724  1611 1417 418 246 

2 1520 726  1609 1410 415 241 

3 1521 724  1606 1417 420 244 

2-Cl-6-FHBA    1652    

terpy 1575 834      

4 1573 733  1601 1501 489 213 

5 1572 725  1601 1501 490 213 
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Fig. S1  (a–e) Thermal decomposition curves of complexes 1–5 (complexes 1–5 correspond to a–e, respectively). 

 

     

(a)                                   (b) 

   
(c)           (d)          (e)  

Fig. S2  (a–e) Three-dimensional infrared fugitive gas stacking of complexes 1–5 (complexes 1–5 correspond to a–e, respectively). 
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Fig. S3  (a–e) The strongest IR signal peaks of the escaping gases of complexes 1–5 (complexes 1–5 correspond to a–e, respectively). 


