
Table S1. Stability constants obtained when considering other equilibrium than the one for the formation 

of [Ag(L)] (complex [Ag2(PIPES)] or [Ag(MES)2]-.  

Buffer pKa Stability constants 

PIPES 6.647(6), 2.54(2), 1.3(4) log⁡(𝛽1,1
Ag,B

)= 1.5(2), log⁡(𝛽2,1
Ag,B

)= 1.5(2) 

MES 6.00(2), 0.1(6) log⁡(𝛽1,1
Ag,B

)= 1.5(2), log⁡(𝛽1,2
Ag,B

)= 3.5(4) 

 

 

Table S2. Bond distances (Ag-donor atom), average bond valences (ν
Ag,N1X2 and 

ν
Ag,O3-5

)a and total atom 

valence (VAg)
b in the molecular structures of [Agx(Buffer)m]. 

  [Ag(HEPES)][1] [Ag2(μ-H2O)(PIPES)][2] c [Ag2(MES)2(BisBz)][3] [Ag(TEOA)2][4] 

Ag-N1,buffer /Å 2.266(3) 2.309(5) 2.155(2) 2.276(3) 

Ag-X
2, strong

/Å 
X = N buffer 

2.280(3) 

X = O sulfonate 

2.33(3) 

X = N BisBz 

2.285(2) 

X = N buffer 

2.346(4) 

Ag-O3 /Å 2.581(2) 2.49(3) 2.479(2) 2.660(4) 

Ag-O4 /Å 2.666(2) 2.54(2) 2.516(2) 2.675(4) 

Ag-O5 /Å NA NA NA 2.717(5) 

ν
Ag,N1X2

d 0.319(8) 0.28(2) 0.37(9) 0.29(4) 

ν
Ag,O3-5

e 0.13(2) 0.17(2) 0.17(1) 0.105(9) 

V
Ag

 0.888 0.91(5) 1.101 0.894 

a 𝜈Ag,𝑗 = 𝑒[(𝑅Ag,𝑗−𝛿Ag,𝑗)/𝑏], whereby 𝛿Ag,𝑗 is the Ag-donor atom j distance. The valence bond parameters 

RAg,N and RAg,O are taken from ref. [5] and b = 0.37 Å. b 𝑉Ag = ∑ 𝜈Ag,𝑗𝑗 .[5] c Each value corresponds to 

the average of the two different environments of silver(I) in the crystal structure. The numbers between 

brackets are the estimated standard deviations associated with the averaging process. NA = not 

applicable because the silver is only tetracoordinated. d ν
Ag,N1X2 

corresponds to average bond valences 

for the two strongest coordination bonds i.e. with N1 and X2. 
e ν

Ag,O3-5  
corresponds to average bond 

valences for the weaker coordination bonds i.e. with O3, O4 and O5 for Tris. 

 



 

Figure S1. Titration curves obtained for HEPES without (circles, dashed line) and in presence 

of silver nitrate (diamonds, plain line, grey points are over pH 8.0 and removed from for fitting 

data) in solution (initial volume 50 mL) with constant ionic strength (NaNO3 0.1 M). A) HEPES 

(0.10 mmol), HNO3 (0.30 mmol), AgNO3 (0.05 mmol). B) HEPES (0.36 mmol), HNO3 (1.02 

mmol), AgNO3 (0.25 mmol). C) HEPES (0.51 mmol), HNO3 (1.17 mmol), AgNO3 (0.42 

mmol). 



 

Figure S2. Titration curves obtained for PIPES without (circles, dashed line) and in presence 

of silver nitrate (diamonds, plain line, grey points are over pH 8.0 and removed from for fitting 

data) in solution (initial volume 50 mL) with constant ionic strength (NaNO3 0.1 M). A) PIPES 

(0.17 mmol), HNO3 (0.19 mmol), AgNO3 (0.14 mmol). B) PIPES (0.34 mmol), HNO3 (0.32 

mmol without silver and 0.64 mmol with silver), AgNO3 (0.19 mmol). C) PIPES (0.59 mmol), 

HNO3 (0.56 mmol), AgNO3 (0.16 mmol). 



 

Figure S3. Titration curves obtained for MOPS without (circles, dashed line) and in presence 

of silver nitrate (diamonds, plain line, grey points are over pH 8.0 and removed from for fitting 

data) in solution (initial volume 50 mL) with constant ionic strength (NaNO3 0.1 M). A) MOPS 

(0.10 mmol), HNO3 (0.15 mmol without silver and 0.14 mmol with silver), AgNO3 (0.10 

mmol). B) MOPS (0.36 mmol), HNO3 (0.46 mmol), AgNO3 (0.18 mmol). C) MOPS (0.51 

mmol), HNO3 (0.56 mmol), AgNO3 (0.14 mmol). 



 

Figure S4. Titration curves obtained for MES without (circles, dashed line) and in presence of 

silver nitrate (diamonds, plain line, grey points are over pH 8.0 and removed from for fitting 

data) in solution (initial volume 50 mL) with constant ionic strength (NaNO3 0.1 M). A) MES 

(0.10 mmol), HNO3 (0.14 mmol), AgNO3 (0.08 mmol). B) MES (0.35 mmol), HNO3 (0.47 

mmol), AgNO3 (0.18 mmol). C) MES (0.50 mmol), HNO3 (0.56 mmol), AgNO3 (0.21 mmol). 



 

Figure S5. Titration curves obtained for Tris without (circles, dashed line) and in presence of 

silver nitrate (diamonds, plain line, grey points are over pH 8.0 and removed from for fitting 

data) in solution (initial volume 50 mL) with constant ionic strength (NaNO3 0.1 M). A) Tris 

(0.20 mmol), HNO3 (0.37 mmol), AgNO3 (0.21 mmol). B) Tris (0.40 mmol), HNO3 (0.75 

mmol), AgNO3 (0.21 mmol). C) Tris (0.60 mmol), HNO3 (1.12 mmol), AgNO3 (0.16 mmol). 



 

Figure S6. Acid dissociation equilibriums considered in the present study for the different 

buffers. 



 

Figure S7. Mass spectra in A) positive and B) negative mode for HEPES buffer with silver 

nitrate. 



 

Figure S8. Mass spectra in A) positive and B) negative mode for PIPES buffer with silver 

nitrate. 



 

Figure S9. Mass spectra in A) positive and B) negative mode for MOPS buffer with silver 

nitrate. 



 

Figure S10. Mass spectra in A) positive and B) negative mode for MES buffer with silver 

nitrate. 



 

Figure S11. Mass spectra in positive mode for Tris buffer with silver nitrate. 

 

 

Figure S12. Proposed structures of complexes formed with silver. This stoichiometry was 

retained for determination of stability constants. 



 

Figure S13. Logarithm of stability constants 𝐾1,1
Ag,B

 for the first complexation of silver(I) on 

ligands B (B= buffer studied in this paper). 

 

 

Figure S14. Logarithm of conditional (or apparent) stability constants 𝐾1,1
cond,pH⁡6.7

 for the first 

complexation of silver(I) on buffers at a fixed pH vaule pH = 6.7. 

 

Figure S15. Fraction of silver bound to the buffer. A) Total concentration of buffer 4 mM and silver 

40 µM at pH 7.4. B) Total concentration of buffer 20 mM and silver 1 mM at pH 6.7. 
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