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Figure S1. 1H NMR  spectrum of Ru-CHO (300 MHz, (CD3)2SO, 25 oC).   
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Figure S2. 1H NMR  spectrum of Ru-INH, 1-D (A) and 2-D (COSY) (B) (300 

MHz, CO(CD3)2, 25 oC).   
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Figure S3. 1-D and 2-D 13C NMR  spectra of Ru-INH (100.63 MHz, CO(CD3)2, 

25 oC), 1-D (A), 2-D (HSQC) (B) and 2-D (HMBC) (C).   
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Figure S4. Chromatographic monitoring of the reaction of Ru-CHO with 

isoniazid (INH) for 7 h (gradient in acetonitrile from 20 – 50 %, C18 Bondapak 

column, 10 μm, Waters) at 450 nm (right after mixture t = 0 min (black); 1h 

(gray), 2h (blue), 5h (green) and 6h (red).  
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Figure S5. High-resolution mass spectrum of the isoniazid conjugated 

ruthenium(II) metal complex (Ru-INH) in methanol, expansion shown in the 

upper spectrum.  
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Figure S6. Infrared spectra of Ru-CHO (top, blue), Ru-INH (middle, red) in KBr 

pellet, and density functional theory (DFT) calculated spectrum of Ru-INH 

(bottom, black). 
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Figure S7. Electronic spectra for Ru-INH (A, experimental; B, time-dependent 

DFT (TD-DFT) calculated) and Ru-CHO (C), in methanol, (D) energy diagram 

as by TD-DFT (1 = Ru-CHO, 2 = Ru-INH) including the electron mappings of 

the highest occupied molecular orbital (HOMO) and lowest unoccupied 

molecular orbital (LUMO). 
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Figure S8. Cyclic voltammograms of a glassy-carbon at 0.1 V s-1 in acetonitrile 

containing 0.1 mol L-1 tetrabutylammonium perchlorate (PTBA) and Ru-INH (A) 

and Ru-CHO (B). 
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Figure S9. Chromatograms of Ru-INH complex incubated for 15h in aqueous 

solutions of pH values varying from 1 to 3 (Panel A) and 4 to 12 (Panel B)  

(acetonitrile/H2O gradient from 20 – 50 %, C18 Bondapak column, 10 μm, 

Waters) monitored at 254 nm. 
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Figure S10. Effect of blue light on the electronic (A) and luminescence (B) 

spectra of Ru-INH in ethanol. Panel A shows the initial spectrum of Ru-INH 

(red) and spectral changes upon blue light irradiation toward the blue line (after 

5 h). Black line stands for the Ru-CHO spectrum and the arrow indicates 

changes over time. Panel B shows the luminescence spectrum of Ru-INH (red) 

and spectral changes over time as indicated by the arrow reaching spectrum in 

blue after 5h. Dashed black and orange lines stand for Ru-CHO and Ru-bpy 

([Ru(bpy)3]2+). Excitation at 450 nm. 
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Figure S11. High-resolution mass spectrometry for Ru-INH after 1 h of blue-

light irradiation in methanol. Panel A shows Ru-CHO and Ru-COOH, and panel 

B shows a hemiacetal originated from Ru-CHO. 

 

 

 

 

 

 

	



	 16	

 

 

Figure S12.  Proposed mechanism for the formation of Ru-CHO products 
observed by mass spectrometry (route I-a/b generated in the MS source; route 
II-a/b photochemically generated).  
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Figure S13. Proposed mechanism for light-induced oxygen-singlet disruption of 

Ru-INH complex (in red techniques used to support formation of products and 

intermediate).  
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manganese(III) pyrophosphate complex. We have experimental evidences 

supporting the formation of Ru-CHO either by HPLC and mass spectrometry, 

along with suggestive data from electronic absorption and luminescence 

studies of the photolysed complex (Fig. 3, 4 and Supporting Fig. S9).  
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Figure S14. Investigation of radical oxygen species (ROS) photogeneration. 

Panel A shows the fluorescence spectra of the 1,3-diphenylisobenzofuran  

(DPBF) probe in ethanol with Ru-INH upon blue-light irradiation, while panel B 

exhibits a kinetic plot following the spectral changes of DPBF free of complexes 

(circles) and in the presence of Ru-INH (inverted triangles), Ru-bpy (triangle), 

Ru-CHO (squares). Panel C shows the fluorescence spectra of the 

aminophenyl fluorescein  (APF) probe with Ru-INH upon blue-light irradiation 

in ethanol, while panel D exhibits a kinetic plot for the emission spectral 

changes of APF free of complexes (solid circles), and in the presence of Ru-

INH (squares), Ru-INH and sodium azide (open circles), and Ru-INH and D-

mannitol (triangles).  
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Figure S15. Effect of oxygen in the degradation of Ru-INH in ethanol, monitored 

by fluorescence intensity change at 618 nm, upon blue light irradiation (LED, 

463 nm, 20 W) for 2h at 25 oC. 
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Figure S16. Comparative effect of blue light (blue line) and a large 

concentration of hydrogen peroxide (100 mmol L-1, orange line) on Ru-INH 

disruption, monitored by fluorescence change after 2 hours. Complex protected 

of light shown in the black line. 
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Figure S17. L 929, A549 and MCF-7 cell viability determined by MTS (([3-(4,5-

dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) 

assay after 48 h of treatment with INH in different doses, without blue light. 

 

 

 

 

Figure S18. L 929, A549 and MCF-7 cell viability determined by MTS assay after 48 

h of treatment with INH in different doses with blue light exposition.  
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Table S1.  Calculated electronic absorptions of Ru-COH and Ru-INH metal 

complexes. 

λDFT (nm) λEXP f Major contribution Assignment 

Ru-COH 

451 452 0.1392 H-2àLUMO (47%) MLCT bpyR 

403 423 0.1283 H-2àL+1 (35%), H-1àL+2 (31%) MLCT bpy 

314 324 0.1216 H-5àLUMO (39%), H-2àL+4 (26%) ILbpyR, MLCT bpy 

295   0.1072 H-1àL+6 (34%) MLCT bpy 

276 287 0.2782 H-4àL+2 (37%) IL bpy 

274 0.7097 H-4àL+1 (25%), H-3àL+2 (32%) IL bpy 

258 245 0.1083 HOMOàL+9 (43%) MLCT bpyR 

256 0.202 H-5àL+3 (56%) IL bpyR 

218 0.0552 H-8àL+2 (25%) IL bpy 

Ru-INH 

493 520 0.0137 HOMOàLUMO (89%) MLCT bpyR 

440 461 0.2392 H-1àLUMO (80%) MLCT bpyR 

411 433 0.1364 H-2àL+1 (66%) MLCT bpy 

325 329 0.2673 H-3àLUMO (41%) IL bpyR 

323 0.2786 H-1àL+4 (49%) MLCT bpy 

277 288 0.2973 H-7àL+2 (30%), H-6àL+2 (20%) IL bpy 

275 0.2911 H-3àL+3 (54%) IL bpyR 

274 0.395 H-4àL+1 (39%) LLCT 

253 248 0.069 H-7àL+3 (50%) IL bpyR 

243 0.0432 H-5àL+4 (65%) IL bpy 

 MLCT = metal to ligand charge transfer electronic transition; IL = intraligand electronic 

transition; LLCT = ligand-to-ligand charge transfer electronic transition; bpy-R = mbpy-CHO  

or mbpy-INH 


