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Figure S1. FT-IR spectrum of half-sandwich ruthenium complex 1. 

Peak (cm-1) Assignment for half-sandwich ruthenium complex 
1 

3061 C-H mode of vibrations 

1516 Aromatic C-O stretch  
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1372 Aromatic C-C stretch  

1257 -C-H breathing 

1061 =C-H bend 

811 Ru-O stretch  

 

 

 

Figure S2. 1H-NMR spectrum of ruthenium complex 1 in CDCl3. 

1H NMR (400 MHz, CDCl3): δ (ppm) = 5.78 (s, 2H, Hq), 5.60 (d, 4H, 3JH-H = 6.08 
Hz, Har), 5.37 (d, 4H, Har), 2.88 (sept, 2H, JH-H = 6.68 Hz, CH), 2.27 (s, 6H, CH3), 
1.30 (d, 12H, CH3);  
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Figure S3. FT-IR Spectrum of organic ligand 2. 

Peak (cm-1) Assignment for bent organic linker 2  

2917 -NH stretch 

1737 -C=O stretch 

1581 Aromatic C-C stretch  

1493 Aromatic C-C stretch  

1421 Aromatic C-N stretch  

1332 -C-N stretch  

1176 -C-H Breathing  

1001 =C-H Bend 
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824 Aromatic C-H out-of-plane bending from phenyl 
group  

 

 

 

Figure S4. 1H-NMR (top) and 13C-NMR (bottom) spectrum of ligand 2 in DMSO-

d6. 
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1H-NMR (400 MHz, DMSO-d6): δ (ppm) = 9.25 (s, 2H), 8.35 (d, 4H, J=7.2 Hz), 
7.42 (d, 4H, J=7.2 Hz).  

13C-NMR (400 MHz, DMSO-d6): δ (ppm) = 151.99, 150.63, 146.40, 112.96.    

 

  

Figure S5. FT-IR Spectrum of 2D ruthenium metalla-rectangle 3. 

 

Peak (cm-1) Assignment for bent organic linker 2  
3076 (w, CHaryl)  
1733 -C=O stretch 
1593 Aromatic C-C stretch  
1507 Aromatic C-C stretch  
1376 Aromatic C-N stretch  
1254 -C-F stretch  
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1025 -C-H Breathing  
1001 =C-H Bend 
827 Aromatic C-H out-of-plane bending from phenyl group  

 

  

Figure S6. 1H-NMR spectrum of 2D Metalla-rectangle 3 in CD3NO2. 

1H NMR (CD3NO2): δ (ppm) = 9.11 (s, 4H; NH), 8.00 (d, 8H, J = 6.8 Hz, CHα; Hb), 
7.53 (d, 8H, J = 6.7 Hz, CHβ; Hc), 5.92 (d, 8H, J = 6.0 Hz; Hcym), 5.77-5.69 (m, 12H; 
Hcym/Hbenz), 2.89 (sept, 4H; -CH(CH3)2), 2.18 (s, 12H; -CH3), 1.32 (d, 24H, J = 6.9 
Hz; -CH(CH3)2).  
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Figure S7. 13C-NMR spectrum of 2D Metalla-rectangle 3 in CD3NO2. 

13C NMR (CD3NO2): δ (ppm) = 184.45, 153.00, 150.36, 148.82, 121.60, 119.69, 
114.04, 103.39, 101.88, 98.13, 83.77, 81.04, 30.75, 20.89, 17.10.  
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Figure S8. 1H-1H NOESY NMR spectrum of 2D Metalla-rectangle 3 in CD3NO2. 

As mentioned in Figure S6 (1H-NMR), the NH singlet at 9.11 ppm, pyridine alpha 
and beta protons at 8.00 ppm and 7.53 ppm respectively along with cymene 
protons at 5.92 ppm and 5.77-5.69 ppm. The structural correlation as highlighted 
via the cross peaks imply only one self-assembled symmetrical structures and 
discard any other structural possibilities.    
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Figure S9. 1H-1H COSY NMR spectrum of 2D Metalla-rectangle 3 in CD3NO2. 

The 1H-1H COSY NMR spectrum of coordination driven self-assembled ruthenium 
metalla-bowl 3 shows the cross peaks with chemical shift of 9.11, 8.00, 7.53, 5.92, 
5.77, 2.89, 2.18, 1.32 ppm affirm the proposed structure.   
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Figure S10. DOSY NMR spectrum of 2D Metalla-rectangle 3 in CD3NO2.  

The DOSY experiment was conducted by using Innova spectrometer of a specific 
concentration in CD3NO2. The experiment clearly established the existence of only 
one species in solution with diffusion coefficient of 4.9 X 10-10 m2s-1 at 25 ºC. As 
shown in Fig. S10, shows variable range of diffusion coefficient implies the 
presence of different moieties present in self-assembled structures.    
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Figure S11. HR-ESI-MS Spectra of 2D metalla-rectangle 3 in methanol. 
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Figure S12. Variation in conductivity of 2D metalla-rectangle 3 with 
concentration. 

Table S1. Elemental analysis comparison of ruthenium triflate complex and 
metalla-rectangle 3.  

 
Composition 

 

 
C 

 
H 

 
N 

 
C28H30O10S2F6Ru2 

 

 
Found: 37.09 

Experimental: 37.16 
 

 
Found: 3.33 

Experimental: 3.21 
 

 
------- 

 
C78H80O22N8S4F12Ru4 

 
Found: 40.69 

Experimental: 41.79 
 

 
Found: 3.19 

Experimental: 3.60 

 
Found: 5.12 

Experimental: 5.00 
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Figure S13. Change in absorbance of metalla-rectangle (3) upon addition of 
varying concentration of sodium oxalate.  

 

Figure S14 Job’s plot of oxalate anion titrations with metalla-rectangle 3 showing 
1:1 fitting curve.  
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Figure S15: Effect of metalla-rectangle (3) on difference metastatic cancer lines 
and normal cell lines.   


