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Note 1: PR metal complex was characterized by FTIR spectrum that showed bands consistent 

with aromatic-based polypyridinic ligands with stretching of C-H and C=C bonds at 3064-2929 

cm-1 and 1486 cm-1, respectively (Figure S1). In addition, this compound exhibited a metal-to-

ligand charge-transfer with maximum at 504 nm (MLCT band) noticed in similar systems 

containing a Ru(II) metal center (Figure S2). Cyclic voltammetry showed a reversible 

electrochemical process at E1/2= 0.52V vs Ag|AgCl consistent to a RuIII/II process (Figure S3). 

 

Note 2: PR01 was also investigated by FTIR analysis that showed a nitrogen bound nitrite 

ligand with symmetric and asymmetric stretching ν(NO2-) at 1333-1353 cm-1 and also a typical 

sulfur bonded sulfite stretching mode ν(SO3-) at 1139 cm-1. This profile is in agreement with 

theoretical measurements and analogous ruthenium complexes (e.g., cis-

[Ru(bpy)2(SO3)(NO)](PF6).1, 2 Electronic spectra in the UV-vis region for this metal complex 

showed a MLCT band with maximum at 405 nm in DMSO.  

Note 3: For PR02, its stretching mode value for NO+ was remarkably close to the ones (Figure 

S7) in  cis-[Ru(bpy)2(SO3)(NO)](PF6) (at 1911 cm-1)1 and cis-[Ru(phen)2 (SO3)(NO)](PF6) (at 

1913 cm-1)3, even though a phenazinic ligand (dppz) was used instead.  On the other hand, 

different monodentate ligands (L) bound to a cis-[Ru(bpy)2(L)(NO)] moiety can more 

expressively alter ν(NO+). For example, ν(NO+) for cis- [Ru(bpy)2(L)(NO)] was found at 1930, 

1940, 1948 when using L = ethylenethiourea, 2-methylimidazole or isonicotinamide, 

respectively.1, 4 These data would suggest that monodentated cis-ligand may cause a major 

disturbance on bound NO, but this is not completely true since other properties were 

expressively affected by using distinct bidentated polypiridinic ligands as further described for 



PR02. These monodentate ligands could influence NO not only through an overall change in 

the electronic distribution but also through direct interactions due to proximity. Thus, a 

combination of effects may be responsible for the overall kinetic and thermodynamic properties 

of this type of ruthenium nitrosyl compound. 

 

 

 

 

 

  



 

 

 

 

Figure S1. High-resolution mass spectrometry of PR in 1:1 methanol:acetonitrile, 

experimental (A) and calculated (B). 



 

 

Figure S2. DFT-simulated (black) and experimental (red) FTIR spectra of PR complex in a 
KBr pellets.  

 

 

 

Figure S3. DFT-simulated (red) and experimental (gray) electronic spectra of of PR in DMSO. 
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Figure S4 – Cyclic voltammogram of a DMF solution containing 2.0 x 10-6 mol L-1 of PR 
complex and 0.1 mol L-1 of PTBA. Measurement performed at 100 mVs-1, and glassy carbon, 
platinum and Ag/AgCl electrode as working, counter and reference electrodes, respectively. 
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Figure S5. High-resolution mass spectrometry of PR01 in 1:1 methanol:acetonitrile, 
experimental (A) and calculated (B).  

 

 



 

 

Figure S6. Infrared spectra simulated (black) and experimental (red) of a KBr pellets containing 
PR01 complex.  

 

 

Figure S7. Simulated (red) and experimental (blue) electronic spectra of a DMSO solution 
containing 4.0 x 10-6 mol L-1 mol L-1 of PR01 complex.   
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Figure S8. Cyclic voltammogram of a NaTFA 0.1 mol L-1 pH 4.0 aqueous solution containing 
2.0 x 10-6 mol L-1 of PR01 complex and 0.1 mol L-1 of PTBA. Measurement performed at 25 
mV s-1, used glassy carbon, platinum and Ag/AgCl electrodes as working, counter and reference 
electrodes, respectively.  
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Figure S9. High-resolution mass spectrometry of PR02 in 1:1 methanol:acetonitrile, 
experimental (A) and calculated (B).  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

Figure S10.  Kinetic study of the PR02 at 17 µmol L-1 in 0.1 mol L-1 of phosphate buffer, pH 
7.4, in the presence of 5 mmol L-1 of glutathione for 2 h at 37 oC. 

 

 

 

 

Figure S11. Kinetic study of the PR02 complex at 20 μmol L-1 in phosphate buffer 0.1 mol L-

1 pH 7.4 in 5% DMSO with (left image) and without light (right image), monitored for 2h. 
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Figure S12. Kinetic study of the PR02 complex at 20 µmol L-1 in NaTFA 0.1 mol L-1 at pH 
1.6 irradiated for 2 h with blue LED. 

 

 

 

 

 

 

 

 

                                                                                       

 

 

Figure S13. Thermal stability study of PR02 at 8.5 µmol L-1 in 0.1 mol L-1 of phosphate buffer 
pH 7.4 and 5% DMSO without (left image) and with (right image) blue LED irradiation (𝜆max 
= 463 nm)  for 720 min (12h) at 37ºC (2). 
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Figure S14. Study of NO/HNO release monitored by the reaction of PR02 at 100 µmol L-1 with 
190 µmol L-1 of cPTIO, in 0.1 mol L-1 of phosphate buffer pH 7.4. Inset: Monitoring absorbance 
changes over time up to 60 min, then added glutathione. 

 

 
 

  

 

 

Figure S15. Dose-response curves for vasodilation assay in rat aorta using PR and PR02 
complexes. Relaxation responses are expressed as percent relaxation versus complex 
concentration. 

 

300 400 500 600 700 800
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Wavelength (nm)

Ab
s

0 10 20 30 40 50 60
0,29

0,30

0,31

0,32

0,33

0,34

56
0 

nm

Time (s)

560 nm

-9 -8 -7 -6 -5 -4 -3

0

30

60

90

120

Log [Complex, mol L-1]

Re
la

xa
tio

n 
(%

)

PR
PR 02

Ru complex EC50 (μmol L-1) 
cis-[Ru(bpy)2(SO3)NO](PF6)3 0.037 

PR 73.0 
PR02 25.0 

 



 

 

  

 

Figure S16. Kinetic curves corresponding to the spectral changes at 560 nm due to a reaction 
of PR02 at 1 up to 30 µmol L-1 with 50 µmol L-1 NBT and 1.5 mmol L-1 glutathione (GSH), in 
0.1 mol L-1 phosphate buffer at pH 7.4, spectrum obtained every 30 s for 3600s. 

 

 

Figure S17. Superoxide generation in a dose dependent manner for PR02 in reaction with 1.5 
mmol L-1 of glutathione (GSH) monitored by 50 µmol L-1 of NBT as shown in Figure S16. 
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Figure S18. Circular dichroism of salmon DNA, G-quadruplexes DNAs 22AG and c-myc 
with PR02 at concentrations from 6.25 µmol L-1 up to 50 µmol L-1. 

 

 

  

Figure S19. Photocleavage assay of pBR322 DNA (20 µM) in the presence of PR and PR02 
complexes at different concentrations in the dark and after irradiation with blue light (LED, 
𝜆max = 460 nm). Lane 1: Linear DNA marker (ladder). Lane 2: pBR322 DNA only in the dark 
and Lane 3: pBR322 DNA only with light. Lanes 4 -15: metal complexes + pBR322 DNA at 
concentrations of 5, 15, 20 and 45 µmol L-1. Lanes 7-9 and 13 to 15 were irradiated with blue 
LED, while others were kept in the dark. 
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Figure S20. Effect of the PR complex on biofilm formation of S. aureus, S. epidermidis, E. 
coli and P. aeruginosa. Quantification of biomass of biofilms in formation (a to f). White bars 
represent bacteria treated with PR; black bars represent untreated bacteria. Error bars display 
SDs of the means. *p <0.05, ** p <0.01, *** p <0.001 and **** p <0.0001 compared to 
untreated controls. Samples light irradiated (𝜆max = 463 nm) for 1 h, followed incubation. 
 

 

 

 

 

 

 

 

 

 



 

 

Figure S21. Effect of the PR01 complex on the biofilm formation of S. aureus, S. epidermidis, 
E. coli and P. aeruginosa. Quantification of biomass of biofilms in formation (a to f). White 
bars represent bacteria treated with PR01; black bars represent untreated bacteria. Error bars 
display SDs of the means. *p <0.05, ** p <0.01, *** p <0.001 and **** p <0.0001 compared 
to untreated controls. Samples light irradiated (𝜆max = 463 nm) for 1 h, followed incubation. 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

  

Figure S22. Hemolytic activity of PR, PR01 and PR02 ruthenium complexes without (a-c) and with 
light irradiation (d-e) (𝜆max = 463 nm). 



 

Table S1. Profile of Log P measurements 
Ru complex Log P Reference 
(PR)     [Ru(bpy)(dppz)Cl2]  -0.26 This work 
(PR01) Na[Ru(bpy)(dppz)SO3NO2]  0.1 This work 
(PR02) [Ru(bpy)(dppz)SO3NO](PF6)  -0.17 This work 
             [Ru(bpy)2(dppz)]Cl2   -2.5 5 
             cis-[Ru(bpy)2(2-MIM)(NO2)]PF6 1.29 6 

 

 

Table S2. Binding constant (Kb) for similar ruthenium complexes 
Ru complex Kb Reference 
(PR)     [Ru(bpy)(dppz)Cl2]  6.90 x 104 This work 
(PR01) Na[Ru(bpy)(dppz)SO3NO2]  12.50 x 104 This work 
(PR02) [Ru(bpy)(dppz)SO3NO](PF6)  12.90 x 104 This work 
             [Ru(bpy)2(dppz)]Cl2   320 x 104 7 
             [Ru(phen)2(dppz)]Cl2   210 x 104 8 
             [Ru(bpy)2(SO3)NO](PF6) 0.79 x 104 9 
             [Ru(bpy)2(SO3)H2O] 10.41 x 104 9 
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