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1. Experimental Section

1.1 Reagents and Chemicals



The solvents employed in the spectral experiments were obtained from Sigma-Aldrich and were
of spectrophotometric grade. The other chemicals used in this research were sourced from

commercial suppliers and were used without further purification.
1.2 Instrumentation

The IR spectral data was recorded by Perkin Elmer MIR/FIR-FT-IR spectrophotometer. 'H and
3C nuclear magnetic resonance spectrums were recorded using a JEOL JNM ECS400 NMR
spectrometer in CDCl; solvent at 400 MH,. The chemical shift (8) values were reported in ppm
using TMS as reference standard. The ESI positive mass spectrum was taken from XEVOG2-XS
QTOF spectrometer in DMSO solvent. UV-visible absorption spectrums were obtained by using
a Cary 60 absorption spectrophotometer. A HITACHI-F4600 spectrophotometer was utilized to

record the fluorescence emission spectrums.
1.3 Characterization
Yield: 90%; Pale yellowish-orange crystalline solid; melting point: 171-173°C.

FTIR (v, cm™): 3509 (O-H); 2998 (aromatic C-H); 1601 (C=N); 1436 (Aromatic C=C); 1151 (C-
O) (Fig. S1).

'"H NMR (400 MHz, CDCl3) (ppm): 8 12.99 (s, 1H), 9.40 — 9.32 (s, 1H), 7.17 — 6.93 (m, 11H),
2.85-2.79 (d,J= 0.5 Hz, 3H) (Fig. S2).

'H NMR (400 MHz, CHLOROFORM-D) 6 9.40 — 9.32 (s, 1H), 7.17 — 6.93 (m, 11H), 2.85 - 2.79
(d, J=0.5 Hz, 3H).

13C NMR (126 MHz, DMSO-Dy) (ppm): & 170.67, 165.22, 162.22, 158.05, 135.38, 131.58,
129.50, 129.34, 128.67, 128.52, 128.39, 122.80, 118.85, 114.23, 78.99 (Fig. S3).

ESI-Mass: Base peak was obtained at m/z = 329.45 [(C;sH1cN,O;) + H]" = 329.12] which
confirmed the formation of the HP (Fig. S4).

1.4 Preparation of Stock Solutions

~1 mmol stock solutions of HP was prepared in four solvents having different polarity. For
absorbance and emission analysis, the stock solutions of HP was diluted to a concentration of
about ~50 uM in a suitable solvent. A combination of ~50 uM THF-water solution was prepared

for aggregation investigations. To conduct pH tests, a | mmol stock solution was diluted to form



a ~50 uM concentration in 1:9 THF-aqueous buffer solution. The pH solution was made by the
combination of Na,HPO, and NaH,PO, produced a 0.1 M phosphate buffer. The metal ion
solutions of about ~10 mmol were developed in the water medium. Finally, the absorbance and

emission spectrum were captured after 10 minutes of mixing [1].
1.5 Theoretical Calculations

The quantum chemical investigations were conducted using the GAUSSIAN 16 software [2]. The
B3LYP 6-311g+(d, p) basis set was utilized for carrying out the optimization of the ground state
configuration of HP [3]. But, for optimizing the ground state of the complexes of HP, the LanL.2DZ

basic set was selected [4].
1.6 Calculation of Quantum Yield

The fluorescence quantum yield was determined by utilizing Rhodamine B as the standard

fluorophore [5].

AFn,

Where ‘@,’ is the quantum yield value of the unidentified fluorophore, ‘¢’ is the quantum yield
value of the fluorophore taken as the standard reference (¢s = 0.68 in ethanol medium). ‘4,” and
‘A’ are the absorbance values at the excitation wavelength for the unknown and the standard
fluorophore, respectively. ‘F,” and ‘F;’ are the integrated area of fluorescence intensity for the
unknown and the standard fluorophore, respectively. ‘n,” and ‘n’ are the refractive index of the

unknown and the standard fluorophore, respectively [6].

1.7 Determination of Limit of Detection (LOD)

The following equation was used to determine the LOD with the help of fluorescence titration,
LOD=30/S

where o stands for standard deviation value of blank measurements, and the S denotes slope of the

calibration plot of I,-I vs Cu?" ion concentration, where Iy & I were emission intensity of ligand in

absence and presence of Cu?" ions respectively.



1.8 Determination of Stern-Volmer constant (K,)

The Stern-Volmer formula has been implemented to estimate the degree of fluorescence quenching

caused by adding copper ions.
11_0 =1+ K, x[Cu’"]

Where, ‘K|,  is the Stern-Volmer constant, ‘/,” denotes the intensities of fluorescence in the
absence of Cu?' ions at different concentrations and ‘I’ represents intensities of fluorescence

presence of Cu?" ions at different concentrations [7].
1.9 Determination of Binding Constant (Kj)

Based on fluorometric titration data, binding constant (K;) was determined by Benesi-Hildebrand

equation,

1 —
I-Io

1]

[ +
Kb.C

1 1
Imax - 10]

where I, denotes emission intensity of HP alone, I denote emission intensity of sensor HP in
different equivalents of Cu®* ions, I, is emission intensity of senor HP when 2 equivalents of

Cu?"ions was added and C is copper ion concentration [8].
1.10 In-vitro cell culture

Hela cells were procured from National Centre for Cell Science (NCCS), Pune. For routine
maintenance, cells were cultured in Dulbecco’s Modified Eagle’s Medium (DMEM) and incubated

in a humidified atmosphere at 37 °C supplied with 5% CO,.

1.11 Cell viability assay

Hela cells were treated with probe HP in varying concentration for 48 h. After the treatment, 3-
(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide (MTT) was added to each well and
incubated for about 2 h. Following incubation period, the purple color formazon crystals formed
were dissolved using DMSO. Colorimetric analysis was conducted using a multi-well plate reader

(GloMax microplate reader, Promega) by measuring the absorbance at ~560 nm for the sample



and ~600 nm for background subtraction. Cell viability was calculated using the provided

equation.

(A56/D6}J>"szxple
100
% of Cell viability=(4 5 66 Wb ntrol

1.12 Cellular uptake study

For the uptake study, HeLa cells were cultured on coverslips in 6-well plates at a density of 1 X
10° cells/well and allowed to adhere for 24 h. After 24 h, cells were treated with probe HP for
another 6 h. After the incubation period, the cells were washed with PBS and fixed with a 4%
formaldehyde solution for 10 minutes. After fixation, the cells were washed again with PBS and
examined using confocal microscopy (ZEISS LSM-880). For Copper ion sensing, following 6 h

incubation, cells were exposed to Cu?* for 30 mins and examined using confocal microscopy.
1.13 Preparation of Food Samples

For food sample preparation, fresh raw food materials were first processed using a juice mixer to
obtain the corresponding food extracts. An aliquot of 5 mL of the prepared juice was transferred
into a 10 mL autoclave digestion reactor. To this, 2.25 mL of concentrated nitric acid and 0.25 mL
of 30% (v/v) hydrogen peroxide were carefully added. The sealed reactor was heated in an oven
at 185 °C for 5 h to achieve complete digestion. After cooling, the resulting clear digest was diluted

to a final volume of 25 mL using Tris-HCI buffer (pH 5) prior to analysis.
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Fig. S1. FT-IR spectra of HP
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Table S1. A comparison of previously published sensors based on detection of Cu?* ions.
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