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S2 – X-ray Crystallography for compounds 2a,c,d,k, 3j(i), 4a,b, d 

S6 – NMR spectra of compounds 3a-3o and 4a-4h.   

S27 – Accurate mass measurements for compounds 2a, b, d, h, i, 3a-c, g, h, j(i), l, m, o, 4a-4h. 

S38 – IR spectra of compounds 2a-2o, 3j(i), l, 4a-4h. 

 

  



S2 
 

X-ray crystallography 

Table S1. Crystal data and experimental details 

Compound  2a  2c  2d  2k  α-3j  β-3j  4a  4b  4d 
  15srv268  19srv011  19srv247  19srv134  19srv010  19srv133  19srv012  19srv228  19srv290 
CCDC  1957008  1957005  1957006  1957007  1957003  1957009  1957010  1957004  1963155 
Formula  C16H18CuN2O5  C14H12Br2CuN2O5  C16H12CuN2O8  C16H10Cl4CuN4O6  C7H7NO2  C7H7NO2  C13H13NO6  C12H10ClNO6  C14H13NO8 
Dcalc./ g cm-3  1.598  2.070  1.835  1.810  1.365  1.389  1.490  1.589  1.494 

/mm-1  1.40  5.74  1.48  6.70  0.10  0.10  0.11  0.33  0.24 

Formula Weight  381.86  511.62  423.82  559.62  137.14  137.14  279.24  299.66  323.25 
T/K  120  100  120  120  100  120  100  120  100 
Crystal System  monoclinic  monoclinic  monoclinic  orthorhombic  triclinic  monoclinic  monoclinic  monoclinic  triclinic  
Space Group  P21/c (no.14) P21/n (no.14) P21/c (no.14) Cmce (no.64) P-1 (no.2) P21/c (no.14) Pc (no.7) P21 (no.4) P-1 (no.2) 
a/Å  10.1875(8)  7.0128(16)  6.4741(5)  20.491(2)  7.2648(8)  12.8007(13)  5.861(6)  5.8201(12)  5.8339(14) 
b/Å  6.9915(5)  10.020(2)  12.0560(9)  7.5407(7)  7.3201(8)  7.7538(8)  14.109(15)  7.5030(15)  10.095(3) 
c/Å  22.2994(17)  23.311(5)  10.1090(7)  13.2872(14)  12.8572(14)  13.8767(14)  7.528(8)  14.348(3)  12.653(3) 

/°  90  90  90  90  88.333(2)  90  90  90  103.773(5) 

/°  91.781(3)  93.502(5)  103.595(3)  90  78.713(2)  107.805(4)  90.70(3)  90.784(8)  91.131(5) 

/°  90  90  90  90  84.279(2)  90  90  90  96.467(5) 

V/Å3  1587.5(2)  1635.0(6)  766.92(10)  2053.1(4)  667.14(13)  1311.4(2)  622.5(11)  626.5(2)  718.4(3) 
Z  4  4  2  4  4  8  2  2  2 
λ/Å  0.71073  0.6889  0.71073  1.54184  0.6889  0.71073  0.6889  0.71073  0.9098 
Radiation  MoK  synchrotron  MoK  CuK  synchrotron  MoK  synchrotron  MoK  synchrotron 

max/°  56  55  60  133.2  58.4  55  49.6  55  70 

Reflections total  22237  19075  16527  8029  9388  16949  3986  7346  6906 
            unique 3840  4121  2239  922  3893  3000  2028  2831  2896 
       with I > 2σ(I)  3047  3493  1712  672  2964  2356  844  2495  2211 
Rint  0.050  0.081  0.047  0.073  0.050  0.036  0.111  0.043  0.057 
Parameters  221  221  126  132  237  237  186  188*  230 
Restraints  5  3  0  111  0  0  158  154  0 
Δρmax,min/eÅ-3  0.48, -0.36  2.42, -0.96  0.65, -0.49  0.37, -0.35  0.63, -0.33  0.28, -0.18  0.85, -0.48  2.55, -0.81  0.43, -0.36 
Goodness of fit  1.037  1.056  1.037  1.079  1.073  1.039  1.076  1.061  1.125 
wR2 (all data)  0.081  0.240  0.101  0.118  0.159  0.102  0.390  0.224  0.195 
wR2 [I > 2σ(I)] 0.075  0.235  0.094  0.108  0.154  0.095  0.338  0.214  0.182 
R1 (all data)  0.054  0.093  0.059  0.069  0.068  0.051  0.250  0.094  0.079 
R1 [I > 2σ(I)] 0.034  0.084  0.037  0.045  0.056  0.037  0.147  0.085  0.064 

*Flack parameter x= –0.06(5)   
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(2a) 

(2c) 

Figure S1. X-ray molecular structures of 2a (showing the disorder) and 2c. Thermal ellipsoids are 

drawn at the 50% probability level. 

 

Figure S2. X-ray molecular structure of 2d, showing intermolecular interactions (dashed lines). 

Symmetry transformations: (1) –x, 1–y, –z; (2) x–1, 3/2–y, z–½ ; (3) 1–x, y–½ , ½ –z; (4) x+1, 3/2–y, z+½ ; (5) 

–1–x, y–½ , –½ –z. 
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Figure S3. Disorder of the molecule 2k in crystal. 

  (α)

  (β) 

Figure S4. Independent molecules in the triclinic (α) and monoclinic (β) polymorphs of 3j 
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(4b) 

(4d) 

 

Figure S5. X-ray molecular structures of 4a, 4b and 4d  
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NMR Spectra of Selected Compounds 
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Accurate Mass Spectra of Selected compounds: 
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IR Spectra of selected Compounds 
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