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1H-NMR Spectrum of rhodamine hydrazide (2)
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13C-NMR Spectrum of rhodamine hydrazide (2)
Figure 3:
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13C-NMR Spectrum of bis-rhodamine chemosensor (3)
Figure 5:
ESI Mass Spectrum of bis-rhodamine chemosensor (3)                   
Figure 6: 
Job’s plot of Cu2+-bis-rhodamine complex.

Figure 7: 
13C-NMR spectrum of bis-rhodamine chemosensor (3) in CDCl3. The carbonyl and spirolactam carbon atoms are indicated by ٭ and ⃰, respectively.

Figure 8: 
13C NMR spectra of 50 mM bis-rhodamine chemosensor (3) in CDCl3 and with different concentrations of Cu2+.
Figure 9: 
13C NMR spectrum of Cu2+-bis-rhodamine complex in CDCl3. 

Figure 10: 
ESR Spectrum of Cu2+-bis-rhodamine complex.

Figure 11: 
Energy minimized molecular structure of Cu2+-bis-rhodamine complex.
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Figure 1: 1H NMR spectrum of rhodamine hydrazide in CDCl3
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Figure 2: 13C NMR spectrum of rhodamine hydrazide in CDCl3
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Figure 3: 1H NMR spectrum of bis-rhodamine chemosensor (3) in CDCl3
[image: image4.emf]
Figure 4: 13C NMR spectrum of bis-rhodamine chemosensor (3) in CDCl3
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Figure 5: ESI Mass spectrum of bis-rhodamine chemosensor (3)
Assay for fluorescence microscopy
Actively growing 16-hour-culture of Escherichia coli ATCC (Gram-negative bacteria) cells showing OD > 1 at ( 600 nm was used for bio-imaging studies. Cells were collected by centrifugation at 8000 rpm for 10 minutes at 4°C temperature, and washed with PBS (150 mM NaCl, pH 7.4). Washed cells were treated with PBS containing Cu2+ ions (5(M) and incubated for 30 minutes in a rotary incubator (150 rpm) at 37°C and harvested.  Harvested cells were washed with water followed by PBS for removing unabsorbed Cu2+ ions. Sensor 3 (5(M in 1:1 v/v acetonitrile-water) was used to stain Escherichia coli cells and incubated at 37°C for 10 min. Smear of pink-red colored Escherichia coli cells was prepared on glass slides and observed under the optical microscope using 540 nm excitation source. Analogously treated Escherichia coli cells but not exposed to Cu2+ ion were used as controls. Images of Escherichia coli cells were obtained using Olympus CK 40 fluorescence microscope. 
Determination of stoichiometry of copper-sensor complex 

Using 100 (M stock solutions of 3 and copper (II) chloride, 10 mL test samples were prepared by mixing appropriate volumes of stock solutions to obtain the required mole fractions maintaining a total concentration of 50 (M.  Absorbance spectra were recorded using a 3 mL cuvette, and the absorbance at 556 nm was plotted against the mole fraction of Cu2+ as shown in Figure 6. The mole fraction corresponding to the highest absorbance value was used to determine the stoichiometry of the complex formed.
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Figure 6: Job’s plot revealing the stoichiometry of Cu2+-bis-rhodamine complex.
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Figure 7: 13C NMR spectrum of bis-rhodamine chemosensor (3) in CDCl3. 13C NMR signals arising from carbonyl and spirolactam carbon atoms are indicated by ٭ and ⃰, respectively.
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Figure 8: 13C NMR spectrum of 50 mM bis-rhodamine chemosensor (3) in CDCl3 in the absence (top panel) and presence of 10, 20, 30, 40 and 50 mM Cu2+ ions. Reduction in intensities of 13C NMR signals arising from carbonyl and spirolactam carbon atoms are indicated by ٭ and ⃰, respectively. Copper (II) ion concentration dependant paramagnetic quenching of 13C NMR signal intensities of bis-rhodamine chemosensor (3) is also observed as expected.
Preparation of Cu2+ -bis-rhodamine complex

A 100 mM stock solution of bis-rhodamine was prepared by dissolving 93.5 mg of bis-rhodamine chemosensor (3) in 1 mL of CDCl3. Another 1M stock solution was prepared by dissolving 170 mg of CuCl2.2H2O in 1 mL of water. To 300 µL of bis-srhodamine stock solution was added 40 µL of Cu2+ stock solution and 260 µL of CDCl3, and the resultant solution was mixed and kept at 4oC overnight .The solution was washed with water (500 µL) to remove excess Cu2+  ions, dried using anhydrous sodium sulfate and used directly for recording 13C-NMR spectrum.
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Figure 9: 13C NMR spectrum of Cu2+-bis-rhodamine complex in CDCl3. 
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Figure 10: ESR Spectrum of Cu2+ in the presence of bis-rhodamine chemosensor (3) indicating the formation of a distorted tetragonal complex.
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Figure 11: Energy minimized structure of Cu2+-bis-rhodamine complex obtained using Gaussian 03 structure program.
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