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1. Synthetic protocols: 

 

Synthesis of [Ru(dip)2]Cl2 

Ru(dip)2Cl2 complex was obtained following the literature procedure [1]. Ruthenium(III) chloride trihydrate (1 

mmol), 4,7-diphenyl-1,10-phenanthroline (2 mmol), and 2 drops of N-ethylmorpholine were dissolved in degassed 

N,N-dimethylformamide (10 mL) under argon. The mixture was refluxed for 24 h. Then the solvent was removed 

under reduced pressure to c.a. 1 mL and acetone (20 mL) was added. After 24 h at -20°C dark solid was filtrated, and 

washed with cold acetone, twice with diethyl ether, and dried by suction. The crude product was purified by flash 

chromatography (Al2O3 neutral, dichloromethane/methanol (98/2)) to give the pure product. The purity of the syn-

thesized complex was confirmed by HPLC and MS analyses. 

 

Synthesis of [Ru(dip)2bpy]Cl2 and [Ru(dip)2(bpySC)]Cl2 

[Ru(dip)2(bpySC)]Cl2 was prepared according to the published procedures [2], while synthesis for [Ru(dip)2(bpy)]Cl2 

was described in [1]. Briefly, to a solution of Ru(dip)2Cl2 (0.023 mmol) in absolute ethanol (10 mL) under argon 

conditions, solution of ligand (bpy or bpySC, 0.026 mmol) in absolute ethanol (5 mL) was added. Mixtures were 

refluxed for 24 hours. After that time, the solvent was removed under reduced pressure. The crude products were 

dissolved in dichloromethane and purified by flash chromatography (Al2O3 neutral, dichloromethane/methanol 

(95/5) to give pure products, the purity of which was confirmed by HPLC and MS analyses. 

 

Synthesis of [Ru(dip)2(dpq)]Cl2 , [Ru(dip)2(dpb)]Cl2 and [Ru(dip)2(dpq-CH3)]Cl2 

[Ru(dip)2(dpq)]Cl2 , [Ru(dip)2(dpb)]Cl2 and [Ru(dip)2(dpq-CH3)]Cl2 were synthesized according to the procedure de-

scribed in the submitted manuscript [3]. 6,7-dimethyl-2,3-bis(2-pyridyl)quinoxaline (dpq(CH3)2) were purchased 

from Sigma-Aldrich while two other ligands 2,3-bis(2-pyridyl)quinoxaline (dpq) and 2,3-bis(2-

pyridyl)benzo[g]quinoxaline (dpb) were obtained following the literature procedure [4]. Solution of Ru(dip)2Cl2 

(0.05 mmol) in absolute ethanol (5 mL) was mixed with a solution of appropriate ligand L (dpq, dpq(CH3)2 or dpb 

(0.05 mmol)) in absolute ethanol (3 mL). The mixture was refluxed for 24 h. Then the solvent was removed under 



 

reduced pressure and red-orange residues were dissolved in water (10 mL) and filtrated. The filtrate dissolved di-

chloromethane with a few drops of methanol and precipitated out with diethyl ether. The powder was washed with 

diethyl ether and dried to give the pure product. The purity and identity were confirmed by HPLC and HRMS. 

 

Synthesis of [Ru(dip)3]Cl2 

[Ru(dip)3]Cl2 was prepared following a modified literature procedure [5]. Ruthenium(III) chloride trihydrate (3 

mmol) and 4,7-diphenyl-1,10-phenanthroline (17 mmol) were suspended in 150 mL of ethanol. After refluxing over-

night, the mixture was cooled, and solvent was removed under reduced pressure. Crude product was purified by 

flash chromatography (Al2O3 neutral, acetonitrile (100%) ramped to 10% deionized H2O and 1,5% KNO3 in acetoni-

trile). The purity of the synthesized complex was confirmed by HPLC and MS analyses. 

 

Synthesis of NAMI-A 

NAMI-A (HIm)[trans-RuCl4(dmso)(Im)] was previously prepared following the reported procedure [6]. Briefly, the 

precursor (H(dmso)2)[trans-RuCl4(dmso)2] was synthesized by suspension of 0.5 g of RuCI3 3 H2O (0,0019 moles) in 

30 ml ethanol followed by heating under reflux for 3 h to obtain a green solution. The solution was filtered and 

concentrated up to 1/10 of the initial volume. To the obtained solution 1 ml of HCI, 37% and 2 ml of DMSO were 

added and the mixture was kept at 80C for 15 min. after which orange solution appeared. After cooling to room 

temp. 10 ml acetone and of a few drops of ethyl ether were added resulting in red-orange precipitation. The formed 

product was collected on the filter and wash with cold acetone and ethyl ether.. Furthermore, 0.5 g (0.0009 moles) of 

(H(dmso)2)[trans-RuCl4(dmso)2] was suspended in 10 ml of acetone in room temp. and 0.245 g (0.0036 moles) of 

imidazole was added. The mixture was stirred for 4 h and the formed brick red precipitated was collected on the 

filter and wash with acetone (10 ml) and ethyl ether (10 ml). Its purity was confirmed by elementary analysis and 

UV–Vis spectroscopy.  

 

2. Western Blot analysis 

 

 
Figure S1. Representative images of Representative image of Western blot detection of MMP-9 activity (A, 

C) and β-actin (B, D) measured in A549 cells after 24 h incubation with 1 or 4 µM of Ru complexes or 

GM6001, and 100 µM of NAMI-A. β-actin was used for normalization. 
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