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1. Materials and Methods

Analytical grade solvents were used without further purification, unless stated. All metal nitrates 

salts of  Hg2+, Cd2+, Co2+, Ni2+, Mn2+, Zn2+, Mg2+, Ag+, and chlorides of Cr3+, Ca2+, Al3+, Fe3+, 

Pb2+ and Cu2+ were purchased from Sigma-Aldrich Chemicals Co., and used. All the 

experiments were carried out in deionized water. All reactions were magnetically stirred and 

monitored by thin-layer chromatography (TLC) using Merck TLC Silica gel 60 F254 coated 

plates. As pressed KBr pellets FT-IR spectra of the samples were recorded using JASCO-460 

plus FT-IR spectrophotometer. AAS measurements were carried out using Agilent 55B AA 

spectrometer. ICP-OES measurements were recorded Agilent 5100 VDV ICP-OES instrument. 

NMR spectroscopic measurements in CDCl3 were recorded with an Agilent spectrometer 400. 

The 1H NMR and 13C NMR chemical shift values are expressed in ppm (δ) relative to CDCl3. 

Waters SynaptG2 LC-MS spectrometer was used to analyze the mass spectra. Absorbance (UV-

Vis) spectroscopic study was carried out with a Shimadzu UV-1800 spectrophotometer using 10 

mm quartz cuvette. Fetal bovine serum (FBS), 0.25% trypsin-EDTA solution, 3(4, 5-

dimethylthiazol-2-yl)-2, 5-diphenyl tetrazolium bromide (MTT) and antibiotic-antimycotic 

solution were obtained from Sigma Aldrich, USA. Dimethyl sulfoxides (DMSO) were bought 

from Fischer Scientific, USA. Dulbecco’s Modified Eagle’s Medium (DMEM) from HiMedia 

Laboratories Pvt. Ltd, Paris, France. Hoechst 33342 from Molecular Probes VR by Life 

TechnologiesTM, USA.
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2. Synthesis of Rhodamine 6G hydrazide:

                 Excess hydrazine hydrate (80%, 5 g, 80 mmol) was added dropwise to the rhodamine 

6G (2.30 g, 5 mmol) in 50 mL absolute ethanol. After the addition the mixture was refluxed in an 

oil bath with continuous stirring for 6 hr., soon after the mixture was heated orangish pink 

precipitate was observed. Then the precipitate was filtered, washed with ethanol (3 x 15 mL) and 

dried in vacuum a light pink colored solid rhodamine 6G hydrazide (1.70 g, yield 89%) was 

obtained. ESI-MS : m/z. Calculated for C26H38O2N4 [M] = 429.15 and found [M-H] = 428.66. 1H 

NMR (CDCl3), δ (ppm): 1.3 (t, 6H, NHCH2CH3), 1.90 (s, 6H, xanthene-CH3), 3.20 (q, 4H, 

NHCH2CH3), 3.56 (b, 4H, N-NH2, NHCH2CH3), 6.24 (s, 2H, xanthene-H), 6.39 (s, 2H, 

xanthene-H), 7.04 (dd, 1H, Ar-H), 7.42 (dd, 2H, Ar-H), 7.93 (dd, 1H, Ar-H). 13C NMR (CDCl3) 

δ (ppm): 14.6, 16.7, 38.5, 65.9, 76.7, 77.0, 77.3, 97.1, 105.1, 118.1, 123.0, 123.7, 127.7, 128.1, 

129.8, 132.5, 147.2, 151.6, 152.1, and 166.1. IR (ν, cm-1): 3341, 2964, 2860, 1677, 1612, 1509, 

1459, 1343, 1143, 1096, 999, 949, 821, 738 and 628.

Scheme.1 Synthesis scheme for Rhodamine 6G hydrazide

(Compound 1)
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3. NMR spectra of  Rhodamine 6G hydrazide:

(a)

(b)
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Figure S1. (a): 1H NMR spectrum of Rhodamine 6G Hydrazide (b): 13C NMR spectrum 

of Rhodamine 6G Hydrazide

4. Mass spectrum of Rhodamine 6G hydrazide

Figure S2: Mass spectrum of Rhodamine 6G hydrazide
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5. Synthesis of RG5NC

Rhodamine 6G hydrazide (0.25 g, 0.44 mmol) and 5-nitro-2-thiphenecarboxaldehyde (0.07 g, 

0.44 mmol) were combined in absolute ethanol (30mL). The reaction mixture was refluxed for 

12hr to form a yellow precipitate. The crude product was purified by recrystallization from 

ethanol to give 0.195g yellow solid in 78% yield.  M.P., 242°C (±3°C); 1H NMR (400MHz, 

CDCl3) (Fig.S2-S4): 1.27 (t, 6H), 2.12 (s, 6H), 3.47 (m, 4H), 6.06 (m, 2H), 6.84 (m, 2H), 7.04 (d, 

1H), 7.18 (d, 1H), 7.43 (s, 1H), 7.58 (t, 1H), 7.91 (d, 1H), 8.07 (s, 1H) and 9.27 (s, 1H). ESI-MS 

m/z = 568.07 [M + H] +, calcd, for C31H29N5O4S 568.20. FTIR (cm-1): υ(C=N) 1620.1, υ(C=O) 

1696.0.

Scheme.2 Synthesis scheme for the RG5NC
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6. NMR spectra of  RG5NC

Figure S3. (a): 1H NMR spectrum of RG5NC (b): 13C NMR spectrum of RG5NC

7. Mass spectrum of RG5NC
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Figure S4: Mass spectrum of RG5NC

8. Synthesis of [RG5NC-Fe3+] complex
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A 10mL Fe (NO3)3.9(H2O) (0.01 g, 0.02 mmol) aqueous solution was added slowly to a 

magnetically stirred ethanol solution of RG5NC (0.4 g, 0.74 mmol, 10mL) with continuous 

stirring for 10min. A deep brown colored compound was obtained on slow evaporation of the 

solvent. The compound was recrystallized from MeCN. FTIR (cm-1): υ(C=N) 1625.2 as shown in 

ESI. 9. Both the probe and the complex are highly stable. 

9. FTIR Spectrum

Figure. S5 FT-IR of RG5NC and [RG5NC] + [Fe3+] complex

10. Preparation of Stock solution for spectral determination
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Stock solution concentration of 2 x 10-3 M of Fe2+, Al3+, Ca2+, Zn2+, Cu2+, Ni2+, Cd2+, Pb2+, Fe3+, 

Cr3+, Hg2+, Mg2+ and Co2+ were prepared by dissolving their nitrate and chloride salts in distilled 

water. The probe RG5NC solution concentration of 2 x 10-4 M stock solution was prepared by 

dissolving the requisite amount in MeCN. However, when both these solutions are mixed, a 

homogeneous solution facilitates accurate detection.

11. Absorption and Emission spectral studies 

All the experiments were carried out in MeCN. In selectivity experiment, the samples were 

prepared by adding the 10µM metal ion solution to 2mL the RG5NC solution. In titration 

experiment, RG5NC was titrated at room temperature by adding incremental amount of metal 

ion stock solution into a quartz cell using micropipette. The absorption and fluorescence 

measurements of the solution were carried out after stirring for 10 s and waiting for about 5 min 

at room temperature. In fluorescence measurements, provided excitation at 532 nm and emission 

at 553 nm, the measurements were recorded from 525 to 700 nm. To determine the binding 

stoichiometry of [RG5NC-Fe3+] complex, solutions of RG5NC and Fe3+ ion were prepared as 

1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2 and 9:1 in MeCN.
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12. Details of the Certified reference material used 
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