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1. Characterization of 1,3-phenylene-bis(1,2,4-triazole-1-yl)methanone (1) 

 

 

Figure S1. 1H NMR spectrum of 1,3-phenylene-bis(1,2,4-triazole-1-yl)methanone (1) in CDCl3 
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Figure S2. 13C NMR spectrum of 1,3-phenylene-bis(1,2,4-triazole-1-yl)methanone (1) in CDCl3 

 

 

Figure S3. HSQC of 1,3-phenylene-bis(1,2,4-triazole-1-yl)methanone (1) in CDCl3 
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Figure S4. HRMS (ESI+) spectrum of (1) in acetonitrile 

 

 

Figure S5. FT-IR (KBr) spectrum of 1,3-phenylene-bis(1,2,4-triazole-1-yl)methanone (1) 

 

 

 



 

Figure S6. Raman spectrum of 1,3-phenylene-bis(1,2,4-triazole-1-yl)methanone ligand (1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Characterization of coordination polymers 

 

 

Figure S7. 1H RMN spectrum of catena-poly[chlorozinc-di-μ-chloro-zinc-μ-[1,3-
phenylenebis(1,2,3-triazole-1-yl)methanone-O:N,O’:N’]] (4) in CDCl3 
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Figure S8. FT-IR (KBr) of catena-poly[chlorocobalt-di-μ-chloro-cobalt-μ-[1,3-
phenylenebis(1,2,3-triazole-1-yl)methanone-O:N,O’:N’]] (2) 

 

 

 



 

Figure S9. FT-IR (KBr) of catena-poly[chlorocopper-di-μ-chloro-copper-μ-[1,3-
phenylenebis(1,2,3-triazole-1-yl)methanone-O:N,O’:N’]] (3) 

 

 

 

Figure S10. FT-IR (KBr) of catena-poly[chlorozinc-di-μ-chloro-zinc-μ-[1,3-phenylenebis(1,2,3-
triazole-1-yl)methanone-O:N,O’:N’]] (4) 

 



 

 

Figure S11. FT-IR (KBr) of catena-poly[chloronickel-di-μ-chloro-nickel-μ-[1,3-
phenylenebis(1,2,3-triazole-1-yl)methanone-O:N,O’:N’]] (5) 

 

 

 

Figure S12. Raman spectrum of (2). 



 

 

Figure S13.Raman spectrum of (3). 

 

 

Figure S14. Raman spectrum of (4). 

 



 

Figure S15. Raman spectrum of  (5). 

 

 

Figure S16. Thermogravimetric (TG) analysis and derivative thermogravimetric (DTG) of (2)    in 
nitrogen atmosphere. 
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Figure S17. Thermogravimetric (TG) analysis and derivative thermogravimetric (DTG) of  (3) in 
nitrogen atmosphere. 

 

 

Figure S18. Thermogravimetric (TG) analysis and derivative thermogravimetric (DTG) of (4) in 
nitrogen atmosphere. 
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Figure S19. Thermogravimetric (TG) analysis and derivative thermogravimetric (DTG) of (5) in 
nitrogen atmosphere.  
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3. Characterization of PCL obtained 

 

 

Figure S20. FT-IR (KBr) of polymer obtained with initiator 4. 



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

2.
10

4.
10

2.
00

1.
94

1.
3

6

1.
6

3

2.
2

7
2.

3
0

2.
3

2

4.
0

2
4.

0
4

4.
0

7

7.
2

6 
C

D
C

l3

 

Figure S21. H1 NMR spectrum of polymer obtained with initiator 4. 

 

Figure S22. DSC of polymer obtained with initiator 2. First heating and cooling ramp. 



 

 

Figure S23. DSC of polymer obtained with initiator 2. Second heating ramp 

 

 

Figure S24. DSC of polymer obtained with initiator 3. First heating and cooling ramp. 

 

 



 

Figure S25. DSC of polymer obtained with initiator 3. Second heating ramp 

 

 

Figure S26. DSC of polymer obtained with initiator 4. First heating and cooling ramp  

 



 

Figure S27. DSC of polymer obtained with initiator 4. Second heating ramp 

 

 

 

Figure S28. TGA of polymer obtained with initiator 2 
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Figure S29. TGA of polymer obtained with initiator 3 

 

 

 

Figure S30. TGA of polymer obtained with initiator 4 
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4. The Raman discussion 
Some Raman spectral bands for the ligand and its CPs are shown in Table 2. The bands observed at 1377, 
1254, 1143, 1066, 999 and 653 cm-1 can be attributed to ν(N-C)st, δ(C-H)ip and δ(C-H)oop [1-3]. The Raman 
spectra for these compounds have never been reported, and the bands correspond to the symmetric 
vibrational modes.  

Table S1. Raman spectral bands for ligand 1 and its CPs. 

Wavenumber 

/cm-1 

 

1 2 3 4 5 

178 -- 172 -- 135 

-- -- -- 237 -- 

-- -- -- 304 -- 

347 -- -- -- -- 

402 -- -- --  

491 -- -- -- -- 

-- 521 532 -- -- 

-- 572 572 -- -- 

653 -- -- 677 -- 

762 -- 759 758 772 

-- 861 868 858 868 

998 963 -- 999 963 

1066 1041 1045 1045 1041 

1143 1114 1134 1157 1119 

1254 1221 1230 1303 1221 

1377 1334 1338 1398 1336 

-- 1445 1461 1496 1443 

 
Additionally, there were some bands that were only present in the spectra of the CPs  (861-868 and 1443-
1496), there were some bands that shifted to lower wavenumbers with respect to the spectrum of the free 
ligand, and there were bands that only appeared in the spectrum of the free ligand and do not appear in 
the spectra of the CPs. These results are due to the coordination of the ligand to the metal. 
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