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Table S1. Logarithms of protonation and Ni(II) complex formation constants of the complexes with Picha, 
obtained by treating the potentiometric data with inclusion of the 12-MC-4 species in the speciation model. T = 
298.2 K, I = 0.1 mol L-1 (KCl) 
 

Species[a] Picha (HL) 

[NiL]+ 7.16(1) 

[NiL2] 13.95(1) 

[NiL3]- 19.39(2) 

[NiL(LH-1)]
- 4.24(3) 

[Ni5(LH-1)4]
2+ 15.77(9) 

[Ni5(LH-1)5] 13.96(13) 

σ; n 1.31; 207 
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Scheme S1. Synthesis of Alaha (3). (a) CbzCl, NaOH (aq). (b) Ethylchloroformate, N-methylmorpholine, 
dichloromethane. (c) H2(g), Pd/C (10 %). 
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Scheme S2. Scheme of Picha and potential intramolecular hydrogen bond. 
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Scheme S3. Representation of the possible (N,N-) and (O,O-) coordination modes for Picha (above) and Alaha 
(below). 
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NH2H2N NNH2N N  
Scheme S4. Schematic drawings of the ligands ethylenediamine (en, left), picolinamine (Pyam, center) and 2,2’-
bipyridine (Bipy, right). 
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Figure S1. Representative speciation diagram of the system Cu(II) / Alaha (HL). Cu:L = 1:2.2, CCu = 2.810-3 

mol L-1, I = 0.1 mol L-1 (KCl), T = 298.2 K. 
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Figure S2. Representative speciation diagram of the system Ni(II) / Alaha (HL). Ni:L = 1:2.2, CNi = 2.810-3 mol 

L-1, I = 0.1 mol L-1 (KCl), T = 298.2 K. 
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Figure S3. Representative speciation diagram of the system Ni(II) / Alaha (HL). Ni:L = 1:1.5, CNi = 2.810-3 mol 

L-1, I = 0.1 mol L-1 (KCl), T = 298.2 K. 
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Figure S4. Experimental visible spectra for the system Cu(II) / Picha 1:2.17 (CCu = 2.3110-3 mol L-1, I = 0.1 M KCl) 
at different pH (see values in the inset).  
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Figure S5. Experimental visible spectra for the system Ni(II) / Picha 1:2.73 (CNi = 3.6710-3 mol L-1, I = 0.1 M KCl) 
at different pH (see values in the inset).  
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Figure S6. Experimental visible spectra for the system Ni(II) / Picha 1:1.45 (CNi = 3.6710-3 mol L-1, I = 0.1 M KCl) 
at different pH (see values in the inset). 
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Figure S7. Calculated molar visible spectra for the complex species in the Ni(II) / Picha (HL) system, after the 
treatment with a speciation model which includes the 12-MC-4 complex. I = 0.1 mol L-1 (KCl), T = 298.2 K. 
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Figure S8. Comparison between of the optimized molecular structures (B3LYP/3-21G) of the 12-MC-4 [Cu5(LH-

1)4]
2+ with HL = valinehydroxamic acid (Valha) (left) and HL = Picha (right).  
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Figure S9. Comparison between the geometry of the valinehydroxamate (Valha) ligand (left) and of the ligand 
Picha (right) in the optimized structures of the respective 12-MC-4 [Cu5(LH-1)4]

2+. Bond distances (Ǻ) in green 
and bond angles (°) in red. 
 
 
 
 
 
  



17 
 

 
Figure S10. Positive ion ESI–MS spectrum for the complex of the system Cu(II)/PicHA 5:6 mM in aqueous 
solution, pH = 2.3. 
 
  

E:\Remelli\CuAHA_004 02/05/2014 11:53:51 lavaggio MeOH/H2O

CuAHA_004 #1 RT: 0.00 AV: 1 NL: 6.66E3
T: ITMS + p ESI Full ms [50.00-1400.00]

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

430.42

518.42

338.08

679.58

701.58
232.83

367.25

537.00218.83 1019.75
729.75276.75 897.67

95.75 860.67173.83 1061.58 1117.00599.83 918.25 1397.331236.50 1345.67



18 
 

 
Figure S11. Positive ion ESI–MS spectrum for the complex of the system Cu(II)/PicHA 5:6 mM in aqueous 
solution, pH = 6.0. 
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Figure S12. Positive ion ESI–MS spectrum for the complex of the system Cu(II)/PicHA 5:6 mM in aqueous 
solution, pH = 11.3. 
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Figure S13. Positive ion ESI–MS spectrum for the complex of the system Ni(II)/PicHA 5:6 mM in aqueous 
solution, pH = 6.9. 
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Figure S14. Positive ion ESI–MS spectrum for the complex of the system Ni(II)/PicHA 5:6 mM in aqueous 
solution, pH = 10.3. 
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Figure S15. Positive-ion ESI–MS spectrum for the complex of the system Zn(II)/PicHA 5:6 mM in aqueous 
solution, pH = 6.0. 
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Figure S16. Negative-ion ESI–MS spectrum for the complex of the system Zn(II)/PicHA 5:6 mM in aqueous 
solution, pH = 6.0. 
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Figure S17. Positive-ion ESI–MS spectrum for the complex of the system Zn(II)/PicHA 5:8 mM in aqueous 
solution, pH = 7.0. 
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Figure S18. Negative-ion ESI–MS spectrum for the complex of the system Zn(II)/PicHA 5:8 mM in aqueous 
solution, pH = 7.0. 
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Figure S19. Positive-ion ESI–MS spectrum for the complex of the system Zn(II)/PicHA 8:8 mM in aqueous 
solution, pH = 6.3. 
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Figure S20. Positive-ion ESI–MS spectrum for the complex of the system Zn(II)/Alaha 5:6 mM in aqueous 
solution, pH = 7.2. 


