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1H NMR 1D NOESY experiments 
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X-ray 

The X-ray data (Table) for crystals of all compounds were obtained at 150K with MoKα 

radiation (λ = 0.71073 Å) by the φ and χ scan mode. Data reductions were performed with 

DENZO-SMN.1 The absorption was corrected by integration methods.2 Structures were solved 

by direct methods (Sir92)3 and refined by full matrix least-square based on F2 (SHELXL97).4 

Hydrogen atoms were mostly localized on a difference Fourier map, however to ensure 

uniformity of the treatment of the crystal, all hydrogen atoms were recalculated into idealized 

positions (riding model) and assigned temperature factors Hiso(H) = 1.2 Ueq(pivot atom) or of 

1.5Ueq for the methyl moiety with C–H = 0.96, 0.97, 0.93, 0.86 and 0.82 Å for methyl, 

methylene, hydrogen atoms in aromatic rings, N–H and O–H groups, respectively. Hydrogen 

atoms in coordinated water molecule were placed according to a difference Fourier map maxima 

location. 

There are disordered non-coordinated solvents (toluene and water) in small, porous and 

weakly diffracting crystal of 5a. Attempts were made to model this disorder or split maxima into 

two or three positions, but were unsuccessful. PLATON/SQUEZZE5 program was used to correct 

the data for the presence of disordered solvent. A potential solvent volume of 886 Ǻ3 was found. 

251 electrons per unit cell worth of scattering were located in the void. The calculated 

stoichiometry of solvent was calculated to be four additional molecules of toluene and four 

molecules of water per unit cell which results in 240 electrons per unit cell. 

Crystallographic data for structural analysis have been deposited with the Cambridge 

Crystallographic Data Centre. Copies of this information may be obtained free of charge from 

The Director, CCDC, 12 Union Road, Cambridge CB2 1EY, UK (fax: +44-1223-336033; e-mail: 
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deposit@ccdc.cam.ac.uk or www: http:// www.ccdc.cam.ac.uk). CCDC deposition numbers: 

813559; 813560; 813561. 

 

Table 

Compound 1a 5a 6a 7a 

Formula C12H17N3O C30H43Cu2N6O9 C17H29CuN3O7 C16H25CuN3O6 

Formula weight 219.29 868.95 450.97 418.93 

Crystal system orthorhombic monoclinic monoclinic triclinic 

Colour colourless blue blue blue 

Space group P 21 21 2 P 21 P 21 P 1 

a/Å 11.2140(5) 13.683(1) 7.3920(3) 6.9140(3) 

b/Å 11.4761(6) 13.855(1) 17.8921(13) 7.7171(5) 

c/Å 9.3960(5) 21.7621(9) 8.0290(8) 9.6160(3) 

α/° 90 90 90 89.630(4) 

β/° 90 102.485(6) 101.047(5) 71.921(3) 

γ/° 90 90 90 87.634(4) 

V/Å3 1209.20(11) 4028.0(6) 1042.22(14) 487.31(4) 

D/g·cm–3 1.205 1.433 1.437 1.428 

Z 4 4 2 1 

F(000) 472 2004 474 219 

Θ range (°) 1–26.5 1.62–26 1–27.3 3.45–27.5 

Reflections measured 8538 35423 13235 8921 

Unique reflections 1542 13017 4461 2222 

No. of 
data/restraint/param. 

1542/0/147 13017/1/847 4461/1/258 4172/3/235 

Goodness of fit, F 1.142 1.090 1.051 1.086 

R1, wR2 [I > 2σ (I)] 0.0959, 0.1798 0.0549, 0.1225 0.0536, 0.1321 0.0279, 0.0706 

R1, wR2 (all data) 0.1099, 0.1896 0.0702, 0.1322 0.0624, 0.1415 0.0282, 0.0710 

Larges diff. peak (e Å–3) –0.275 to 0.283 –0.586 to 0.510 –1.083 to 0.735 –0.661 to 0.338 
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