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1. General method of UV-vis and fluorescence titration:
By UV-vis method:
For UV-vis titrations, stock solution of the sensor was prepared (¢ = 5 x 10> M) in CH;CN-
HEPES buffer (9/1, v/v, 25°C) at pH 7.4. The solution of the guest interfering analytes like
AP, Cd*", Fe', Fe?*, Hg?', Mn?*, Cu?*, Ni%*, Pb%*, Zn?" were also prepared in the order of (¢
=10-"M). Solutions of various concentrations containing sensor and increasing concentrations
of cations were prepared separately. The spectra of these solutions were recorded by means
of UV-vis methods.
General procedure for drawing Job plot by UV—vis method:
Stock solution of same concentration of HMPC and Zn?>" were prepared in the order of = 5.0
x 10> M in CH;CN-HEPES buffer (9/1, v/v, 25°C) at pH 7.4. The absorbance in each case
with different host—guest ratio but equal in volume was recorded. Job plots were drawn by
plotting AL X5t Vs Xpost (Al = change of intensity of the absorbance spectrum during titration
and X, 1s the mole fraction of the host in each case, respectively).
By fluorescence method:
For fluorescence titrations, stock solution of the sensor (¢ =5 x 103 M) was prepared for the

titration of cations in CH3;CN-HEPES buffer (9/1, v/v, 25°C) at pH 7.4. The solution of the



guest cations in the order of 10> M were also prepared. Solutions of various concentrations
containing sensor and increasing concentrations of cations were prepared separately. The
spectra of these solutions were recorded by means of fluorescence methods.

Association constant determination:

The binding constant value of cation Zn?" with the sensor has been determined from the
emission intensity data following the modified Benesi—Hildebrand equation, 1/Al = 1/Al max
+ (1/K[C]) (1/Alax). Here Al = I-Iyi, and Al pax = Inax-Imin, Where Imin, I, and Imax are the
emission intensities of sensor considered in the absence of guest, at an intermediate
concentration and at a concentration of complete saturation of guest where K is the binding
constant and [C] is the guest concentration respectively. From the plot of (Inax-Iimin)/(I-Iimin)
against [C]™! for sensor, the value of K has been determined from the slope. The association

constant (K,) as determined by fluorescence titration method for sensor with Zn** is found to

be 5x10* M"! (error < 10%).
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Fig. S1: Benesi—Hildebrand plot from fluorescence titration data of receptor HMPC (¢ = 5 X
107> M) with Zn?".

Determination of fluorescence quantum yield:

Here, the quantum yield ¢ was measured by using the following equation,

0= @, (F/F)(Ay/ A)n2 n2)

Where,

X & S indicate the unknown and standard solution respectively, ¢ = quantum yield,

F = area under the emission curve, A = absorbance at the excitation wave length,

n = index of refraction of the solvent. Here ¢ measurements were performed using

anthracene in ethanol as standard [¢ = 0.27] (error ~ 10%)



Calculation of the detection limit:

The detection limit DL of HMPC for Zn** was determined from the following equation:

DL =K* Sb,/S

Where K = 2 or 3 (we take 3 in this case); Sb; is the standard deviation of the blank solution;
S is the slope of the calibration curve.

From the graph Fig.S2, we get slope = 1593.3, and Sb; value is 896.524

Thus using the formula we get the Detection Limit for Zn?* = 1.68 uM
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Fig. S2: Changes of fluorescence Intensity of HMPC as a function of [Zn?*].
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Fig. S3: Job’s plot diagram of receptor HMPC for Zn?>* (where Xh is the mole fraction of
host and Al indicates the change of the intensity).
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Fig.S4: '"H NMR spectrum of HMPC
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Fig.S5: Mass spectrum of HMPC
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Fig.S6: Mass spectrum of HMPC + Zn?*,
2. Experimental conditions:

2.1 Anticancer activity of HMPC and biosensor imaging

Isolation and culture of human lymphocyte cell (HLCs)

Approximately 4 ml of blood was carefully layered onto an equal volume of Histopaque 1077
(Sigma-Aldrich Co. LLC, US) and centrifuged at 2000 rpm for 30 minutes at room
temperature. Blood samples (5 ml) were collected from healthy young volunteers according
to the Hudson and Hay protocol.! After centrifugation, the lymphocyte layer was gently
transferred to a fresh tube and washed three times using phosphate-buffered saline (pH 7.4).
The isolated human lymphocyte cells (HLCs) were then resuspended in RPMI medium
containing 10% fetal bovine serum (FBS) and incubated at 37°C in a CO2 incubator (95%

humidity, 5% CO2) for 24 hours to prepare the cells for subsequent cytotoxicity assays.



Cell cytotoxicity study

The cytotoxic effects of the ligand were evaluated through an MTT assay on MCF-7 human
breast cancer cells and human lymphocyte cells (HLCs). Cells were plated in 96-well plates
and exposed to different concentrations of HMPC (ranging from 10 to 100 pg/ml) for 24
hours at 37°C with 5% CO,. After the treatment period, cells were rinsed and then incubated
with MTT solution. This was followed by adding DMSO to dissolve the formazan crystals
produced by viable cells. The absorbance at 540 nm was measured using an ELISA plate
reader to assess cell viability. A separate experiment was conducted to assess the time-
dependent cytotoxicity of HMPC at 24-hour and 48-hour intervals. The data were presented
as the mean = SEM based on three separate experiments.?

% cell viability = (OD of the sample) / (OD of control)x100

2.2 Computational details

Density Functional Theory (DFT)? calculations were conducted using the Gaussian 09
(Revision A.02) package, with "Gauss View" utilized for visualizing molecular orbitals.
Becke's three-parameter hybrid-exchange functional, the Lee-Yang-Parr expression for
nonlocal correlation, and the Vosko-Wilk-Nuair 1980 local correlation functional (B3LYP)
were employed in the calculation.* Optimization of HMPC and single-point energy
calculations in the gas phase were performed using the 6-31+(g) basis set. The LanL.2dz basis
set was used for Zn?* and for H atoms we used 6-31+(g) basis set; for C, N, O, Cl, Zn atoms
we employed Lanl.2DZ as basis set for all the calculations. The calculated electron-density
plots for frontier molecular orbitals were prepared by using Gauss View 5.1 software. All the
calculations were performed with the Gaussian 09W software package.’

2.3 Molecular Docking

The computational docking of the natural product which is protein-ligand binding energy
(AG) analysis was performed using AutoDock Vina as an extension in UCSF Chimera.’
The protein 4,5-diaryl isoxazole HSP90 chaperone inhibitor - a potential therapeutic agent for
the treatment of cancer and Human HDAC8 complexed with SAHA - crystal structure were

retrieved from RCSB Protein DataBank (PDB) (http://www.rcsb.org/pdb), PDB-ID 2VCJ and

1T69. The proteins and the ligand were prepared according to our previous published work.®
15 The charges were assigned as per the ANTECHAMBER algorithm, the energy
minimization was done using swiss pdb (SPDBV) viewer, and ligands were adjusted with the

Gasteiger algorithm.!'6-!® For visualization, Discovery Studio software was used. Ligands


http://www.rcsb.org/pdb

(HMPC and SAHA) were drawn in ChemDraw software, converted to SDF in Chem3D
software, and finally to PDB using Chimera.

2.4 ADME Prediction

In silico ADME analysis was conducted using SwissADME to investigate physico-chemical
properties of the potent hits, such as water solubility, lipophilicity, bio-radar (for orally

acceptable molecules), drug likeness, and pharmacokinetics.
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Figure S7: (a) Boiled egg diagram and (b) Bio—radar of HMPC for Oral Bio-availability.
Physicochemical Properties Pharmacokinetics
Formula C13H13BrN4O3 GI absorption High
Molecular weight 353.17 g/mol BBB permeant No
Num. heavy atoms 21 P-gp substrate No
Num. arom. heavy atoms 11 CYP1A2 inhibitor Yes
Fraction Csp3 0.15 CYP2C19 inhibitor No
Num. rotatable bonds 5 CYP2(9 inhibitor No
Num. H-bond acceptors 5 CYP2D6 inhibitor No
Num. H-bond donors 3 CYP3A4 inhibitor No
Molar Refractivity 80.94 Log K, (skin permeation) -6.91 cm/s
TPSA 99.60 A2
Lipophilicity Druglikeness
Log P, GLOGP) 2.07 Lipinski Yes; 0 violation
Log P,/ (XLOGP3) 217 Ghose Yes
Log P,,,, (WLOGP) 1.96 Veber Yes
Log P, (MLOGP) 0.96 Egan Yes
Log P, (SILICOS-IT) 2.69 Muegge Yes
Consensus Log P, 1.97 Bioavailability Score 0.55

Table S1: Results of the ADME property of HMPC



Table S2: Comparison table of HMPC with the reported similar type of chemosensors

Ligand Probe type | Detection References
limit(uM)
Turn-On 4.5 [19]
Turn-On 1.2 [20]
U ”[ *‘ [ ‘ﬂ ] Ratiometric 2.8 [21]
T L
p— o Turn-On 32 [22]
¢ NH HN— 2
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