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1. Preparation of 1 in different routes of 1 and 2 

Route 1: Hydrothermal treatment of Cu(NO3)2⋅6H2O (0.4 mmol), but-2-ynedioic acid (1 

mmol)，NaN3 (2.0 mmol), and water (9.0 mL) for 4 days at 150 °C yielded deep-blue rhombic 

crystals. The yield was about 35% based on but-2-ynedioic acid. The final pH value of the 

reaction mixture was about 7. Elemental analysis (%) calcd. for C16H14N12O23Cu4Na4: C 17.66, 

H 1.30, N 15.44; found C 17.78, H 1.53, N 15.72. IR data (ῦ, cm−1): 3619(m), 3510(m), 

3400(m), 3304(m), 1688(s), 1650(vs), 1390(s), 1346(m), 1326(m), 1199(w), 1140(m), 863(w), 

788(m). 

Route 2: Hydrothermal treatment of Cu(NO3)2⋅6H2O (0.4 mmol), 

1,2,3-triazole-4,5-dicarboxylic acid (0.2 mmol), NaOH (1.0 mmol), and water (5.0 mL) for 4 

days at 150 °C yielded deep-blue powder samples. Elemental analysis (%) calcd. for 

C16H14N12O23Cu4Na4: C 17.66, H 1.30, N 15.44; found C 17.63, H 1.82, N 15.99. IR data (ῦ, 

cm−1): 3619(m), 3513(m), 3405(m), 3302(m), 1685(s), 1650(vs), 1390(s), 1346(m), 1326(m), 

1199(w), 1140(m), 863(w), 787(m) cm−1. 
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2. Simulated and experimental powder XRD patterns for the product of Route 2 

The following figure gives the powder XRD patterns for 1 of Route 2. The patterns 

measured for the bulk samples are in good agreement with those calculated from the single 

crystal data. 

 

Figure S1. Simulated and experimental powder XRD patterns 

for the product of Route 2. 

 

3. Calculation details 

All the calculations are carried out with the Gaussian 03 program package1. An 

all-electron triple-ζ basis set is used for copper atom while double-ζ basis sets are used for all 

the other atoms. The d and f type functions are added to account the polarization and diffusion 

effect 
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