Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2019

Electronic Supplementary Information
Remarkably selective biocompatible turn-on fluorescent probe for detection

of Fe3"in human blood samples and cells
Vishaka V H!, Manav Saxena', GeethaBalakrishna R'* Sachin Latiyan? 3, Shilpee Jain?

!Center for Nano and Material Science, Jain University, Jakkasandra post, Bangalore Rural-562112
*Metallurgical and Materials Engineering, National Institute of Technology, Tiruchirapalli-620015
3Centre for Biosystems Science and Engineering, Indian Institute of Science, Bangalore-560012

Corresponding Author”: br.geetha@jainuniversity.ac.in


mailto:br.geetha@jainuniversity.ac.in

SL. No. Table of Contents Page No.

1 Materials and Methods 3

2 Synthesis of Rhodamine 6G hydrazide 4

3 NMR spectra of Rhodamine 6G hydrazide 5

4 Mass spectrum of Rhodamine 6G hydrazide 6

5 Synthesis of RG5SNC 7

6 NMR spectra of RGSNC 8

7 Mass spectrum of RGSNC 9

8 Synthesis of [RG5NC-Fe3*] complex 10

9 FT-IR spectrum 10

10 Preparation of Stock solution for 11
spectral determination

10 Absorption and Emission spectral 11
studies

11 Details of the Certified reference material used 12-15




1. Materials and Methods

Analytical grade solvents were used without further purification, unless stated. All metal nitrates
salts of Hg?", Cd**, Co*" Ni**, Mn?*, Zn?", Mg?", Ag", and chlorides of Cr’*, Ca*", AI**, Fe3*,
Pb?>* and Cu?" 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 F,s4 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. [CP-OES measurements were recorded Agilent 5100 VDV ICP-OES instrument.
NMR spectroscopic measurements in CDCl; were recorded with an Agilent spectrometer 400.
The 'H NMR and 3C NMR chemical shift values are expressed in ppm (8) relative to CDCls;.
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.



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 C,sH330,N4 [M] = 429.15 and found [M-H] = 428.66. 'H
NMR (CDCly), 6 (ppm): 1.3 (t, 6H, NHCH,CHj3), 1.90 (s, 6H, xanthene-CH3), 3.20 (q, 4H,
NHCH,CH3;), 3.56 (b, 4H, N-NH,, NHCH,CHj;), 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). *C NMR (CDCls)
d (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 (v, cm™!): 3341, 2964, 2860, 1677, 1612, 1509,
1459, 1343, 1143, 1096, 999, 949, 821, 738 and 628.
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Scheme.1 Synthesis scheme for Rhodamine 6G hydrazide
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3. NMR spectra of Rhodamine 6G hydrazide
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Figure S1. (a): '"H NMR spectrum of Rhodamine 6G Hydrazide (b): *C NMR spectrum
of Rhodamine 6G Hydrazide

4. Mass spectrum of Rhodamine 6G hydrazide
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Figure S2: Mass spectrum of Rhodamine 6G hydrazide



5. Synthesis of RG5SNC

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); '"H NMR (400MHz,
CDCl) (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] 7, calcd, for C3;HpN50,S 568.20. FTIR (cm'): v(C=N) 1620.1, v(C=0)
1696.0.
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Scheme.2 Synthesis scheme for the RG5SNC



6. NMR spectra of RGSNC
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Figure S3. (a): "TH NMR spectrum of RG5NC (b): 3C NMR spectrum of RG5NC

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

. Synthesis of [RG5NC-Fe’*] complex
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A 10mL Fe (NO;);.9(H,0) (0.01 g, 0.02 mmol) aqueous solution was added slowly to a
magnetically stirred ethanol solution of RGSNC (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™'): v(C=N) 1625.2 as shown in
ESI. 9. Both the probe and the complex are highly stable.

9. FTIR Spectrum
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Figure. S5 FT-IR of RG5NC and [RG5NC] + [Fe¥*] complex

10. Preparation of Stock solution for spectral determination
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Stock solution concentration of 2 x 103 M of Fe2*, AI3*, Ca2*, Zn2*, Cu?*, NiZ", Cd**, Pb2", Fe’",
Cr3*, Hg?*, Mg?" and Co?" were prepared by dissolving their nitrate and chloride salts in distilled
water. The probe RGSNC solution concentration of 2 x 10* 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 10uM metal ion solution to 2mL the RGS5NC 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 [RG5SNC-Fe*'] complex, solutions of RGSNC and Fe’' 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.

11
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12. Details of the Certified reference material used
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Additional approximate values for Seronorm™ Trace Elements Whole Blood L-1 LOT 1702821

Element Approximate value Method

Barium Ba 427 pg/L ICP-5FMS
Bromine Br 753 pgfL ICP-SFMS
Cerium e 75 ng/L ICP-SFMS
Cesium Cs 2.3 g/l ICP-SFMS
Dysprosium Dy 10 ng/L ICP-5FMS
Erbium Er 7 ng/L ICP-5FMS
Europium Eu <5 ng/L ICP-SFMS
Gadolinium Gd 13 ngfL ICP-SFMS
Gallium Ga 43 ng/L ICP-5FMS
Gold Au <2 ng/L ICP-5FMS
Hafnium Hf 5 ngfL ICP-SFMS
Holmium Ho <2 ng/L ICP-SFMS
Iridlivm I <0,5 ngfL ICP-5FMS
Iron Fe 357 mg/L ICP-SFMS
Iron Fe 334 mg/L ICP-AES

Lanthanum La 73 ng/L ICP-SFMIS
Lutetium Lu 1 ng/L ICP-SFMS
Neodymium Nd 66 ngfL ICP-SFMS
Niobium Nb 30 ng/L 1CP-SEMS
Phosphorus P 207 mg/L ICP-SFMS
Phosphorus P 203 mg/fL ICP-AES

Platinum Pt 3.8 ng/L ICP-SFMS
Potassium K 1153 mg/L ICP-SFMS
Potassium K 1089 mg/L ICP-AES

Praseodymium Pr 17 ngfL ICP-SFMS
Rhenium Re 1.4 ng/L ICP-5FMS
Rubidium Rb 142 mg/fL ICP-5FMS
Samarium sm 12 ng/L ICP-5FMS
Sodium MNa 1679 mg/L ICP-SFMS
Sodium Na 1598 mg/L ICP-AES

Sulfur 5 1032 mg/fL ICP-5FMS
Sulfur 5 957 mg/fL ICP-AES

Tantalum Ta =1 ng/L ICP-SFMS
Tellurium Te 7 ngfL ICP-SFMS
Terbium Th 13 ng/L ICP-5EMS
Thorium Th 9 ngfL ICP-SFMS
Thulium Tm <1 ngfL ICP-SEMS
Uranium U 0,13 g/l ICP-SFMS
Ytterbium Yb 8 ng/L ICP-SFMIS
Yrtrium Y 65 ng/L ICP-S5EMS
Zirconium Ir 041 pgfL ICP-SFMS
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