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Table S1 Selected bond lengths (Å) and bond angles (°) of Ni(II) and Co(II) centers in the compounds 
1and 2 respectively. 

Bond distances of 1 (in Å)    Bond angles of 1 (in Degree) 
Ni1–O1W  2.047(2)   O1W–Ni1–O2W   90.12(9) 
Ni1–O3W  2.0648(19)  O1W–Ni1–O4W   90.13(9) 
Ni1–O4W  2.0743(19)  O1W–Ni1–O3W   175.46(8) 
Ni1–O2W  2.0621(19)  O1W–Ni1–N1   88.67(8) 
Ni1–N1   2.117(2)   O1W–Ni1–N9   89.18(8) 
Ni1–N2   2.130(2)   O2W–Ni1–O4W   178.95(8) 
O2W–Ni1–O3W  89.81(8)   O3W–Ni1–N1   86.80(8) 

O3W–Ni1–N9   95.35(8) 
O3W–Ni1–O4W   89.87(8) 
O2W–Ni1–N1   91.30(8) 
O2W–Ni1–N9   90.30(8) 
O4W–Ni1–N1   87.68(8) 
O4W–Ni1–N9   90.72(8) 
N1–Ni1–N9   177.32(9) 

Bond distances of 2 (in Å)    Bond angles of 2 (in Degree) 
Co1–O1W  2.0792(14)  O1W–Co1–O1W#1  180.0  
Co1–O1W#1  2.0792(14)  O1W–Co1–O1W#2  89.81(12) 
Co1–O1W#2  2.0792(14)  O1W#1–Co1–O1W#2  90.19(12) 
Co1–O1W#3  2.0792(14)  O1W–Co1–O1W#3  90.19(12) 
Co1–N1   2.160(2)   O1W#1–Co1–O1W#3  89.81(12) 
Co1–N1#1  2.160(2)   O1W#2–Co1–O1W#3  180.0 

   O1W#3–Co1–N1#1  89.01(6) 
O1W–Co1–N1#1   90.99(6) 
O1W#2–Co1–N1#1  90.99(6) 
O1W#3–Co1–N1   90.99(6) 

      O1W#1–Co1–N1   90.99(6) 
O1W#1–Co1–N1#1  89.01(6) 

      O1W–Co1–N1   89.01(6) 
      O1W#2–Co1–N1   89.01(6) 

   N1–Co1–N1#1   180.0 
#1 1-X, -Y, 1-Z; 2# 1-X, +Y, 1-Z; #3 +X, -Y, +Z. 

 
Figure S1. Formation of supramolecular 1D chain of compound 1 assisted by anti-parallel 
CN∙∙∙CN and C‒H∙∙∙N hydrogen bonding interactions. 



 

 

Figure S2. FT-IR spectra of compounds 1 and 2. 

 

3.3.2 Electronic spectroscopy 

The UV-Vis-NIR spectrum of compound 1 shows three absorption bands (Figure S3) 

at 975, 662 and 380 nm [1]. The first spin-allowed transition, 3A2g→3T2g(F) (ν1), occurs at 

975 nm. The electronic transition, 3A2g→3T1g(F) (ν2) gives rise to the 662 nm absorption band 

with a shoulder at 752 nm which may be a consequence of the transition from the 3A2g(F) to 
1Eg level, gaining intensity through a configuration interaction with the 3T1g(F) level, 

although some investigators prefer to interpret the doublet as arising from spin-orbit coupling 

[2]. The peak observed at 380 nm is due to the 3A2g→3T1g(P) transition. The UV band 

originating from the π→π* transition of the aromatic ligands is found at 271 nm [3-5]. The 

UV-Vis spectrum of 1 in water exhibits absorption bands at 286 nm. The absorption band at 

385 nm can be assigned as 3A2g(F)→3T2g(F) transition for octahedral Ni(II) ions and the 

bands at 663 nm with a shoulder at 756 nm can be assigned to 3A2g→3T1g(P) transition. 

The solid state UV-Vis-NIR spectrum (Figure S4) of compound 2 shows bands at 272 

nm assigned to π→π* transitions of the aromatic ligands [6,7]. Three ligand field bands viz. 
4T1g(F)→4T2g(F) (ν1), 4T1g(F)→4A2g(F) (ν2) and 4T1g(F)→4T1g(P) (ν3) for the high-spin 

octahedral Co(II) complex for compound 2 are observed in solid state spectrum [8]. The first 



band appears at 1251 nm, the third band is seen at 505 nm, and the ν2 band due to 
4T1g(F)→4A2g(F) appears at 607 nm. However, the UV-Vis spectrum of compound 2 in 

aqueous phase (Figure S4b) shows weak absorption bands at 509 and 595 nm assigned to 
4T1g(F)→4T1g(P) (ν3) and 4T1g(F)→4A2g(F) (ν2) transitions respectively. In the UV-Vis 

spectrum, the absorption bands corresponding to π→π* transitions appear at 290 nm. Due to 

the limit of the wavelength window of the spectrophotometer used in this study, the NIR 

bands of the compounds are not seen in the aqueous phase spectra [9].  

 

 

Figure S3. (a) UV-Vis-NIR spectrum of 1  (b) UV-Vis spectrum of 1. 

 

 
Figure S4. (a) UV-Vis-NIR spectrum of 2  (b) UV-Vis spectrum of 2. 

 



 

Figure S5. Thermogravimetric curves of the compounds 1 and 2. 
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