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Triazole motif linked rhodamine derivatives 1 and 2 have been accomplished. The chemosensor 1
recognizes both Hg>" and Pb*" ions in CH,;CN/water (4/1, v/v; 10 uM tris HCI buffer, pH 7.0) both
colorimetrically and fluorometrically. The chemosensor 1 is cell permeable and detects the intercellular

Hg®" and Pb*" ions. The aqueous phase recognition of these ions have also been studied with the resin

bound sensor 2 which exhibits more sensitivity and selectivity towards Hg*" over Pb*" ion

Introduction

Considerable attention on the design of optical chemosensors for
selective sensing of heavy metal ions has been focused in recent
time as they can cause several diseases in living organisms.! Of
particular interest is the development of fluoroscent sensor for
heavy transition metal ions such as Hg®* and Pb*', due to their
biological and environmental importance.> Among the different
metal ions, I-Ig2+ ion is considered to be one of the most toxic
elements in the environment.® Accumulation of mercury even in
low concentration in the human body, causes several diseases
such as prenatal brain damage, serious cognitive, motion
disorders, and Minamata disease.” Similarly, Pb*" ion is the most
toxic heavy metal ion as like as Hg*". The accumulation of lead in
the body can result in neurological, reproductive, cardiovascular
and developmental disorders* Therefore, the development of new
architectures for the selective determination of Pb*" and Hg*', is
highly desirable.

In this regard, a number of Hg®" and Pb**-selective chromogenic
and fluorogenic sensors are known in the literature.>® Of the
different structures, rhodamine labelled compounds are found to
be interesting as metal ion binding induced opening of the non
fluorescent spirolactam form of rhodamine gives rise to a strong
fluorescence emission and color.” During the course of our work
on the sensing of cations and anions of biological significance,**®
we report in this full account a new rhodamine — based receptor
1 which recognizes both Hg*" and Pb*" ions in semi-aqueous
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absorbance and emission changes of compound 1, Job plots and other
selected curves, characterization spectra See
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system [CH;CN/water (4/1, v/v; 10 uM tris HCI buffer; pH 6.8)].
It is mentionable that the chemosensor 1 shows a greater
selectivity towards Hg*" ions over Pb*" ions. In an effort to sense
such metal ions in water, Merrifield resin bound new structure 2
has been developed. This resin bound structure 2 senses Hg?" ion
more effectively than Pb>" ions in water.

The use of solid support in building up new molecular
architecture for the recognition of important analytes has been an
area of focus in recent times. The development of these systems
are easy and they are reusable. In this context, there are some
interesting reports on the detection of toxic metal ions using solid
supported compounds.’ Recently, we have reported,'® for the first
time, the sensing of Hg®" ions using Merrifield resin bound
rhodamine derivative in aqueous environment. The promising
result further tempted us to explore the methodology in wider
aspect.
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Results and discussion

The synthesis of chemosensors 1 and 2 were achieved according
to the Scheme 1. Compound 1 was characterized by '"H NMR, "*C
NMR and mass spectroscopy. Compound 2 was characterized by
recording FTIR, fluorescence and SEM images.

This journal is © The Royal Society of Chemistry [year]
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The binding potential of chemosensor 1 in CH;CN/H,0 (CH;CN:
H,O = 4:1, v/v, 10 uM tris HCI buffer, pH = 7.0) toward a series
of metal ions such as Hg®*, Cu®", Cd*", Mg®*, Fe**, Co®", Ni*",
Mn?*, Zn**, Pb>" and Ag' (taken as their perchlorate salts) was
established by spectroscopic techniques. Without cations, 1 is
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Scheme 1. i. (a) NaNs, dry CH;CN, reflux, 6h; (b) propargyl alcohol,
ethanol, saturated aqueous solution of CuSO, and copper turnings, reflux,
10h; ii. PCC, dry CH,Cl,, 6h; iii. (a) 5, CH;0H, reflux 5 h; (b) NaBHs,,
CH;OH, reflux 4h; iv. Merrifield resin, DMF, 60°C, v. EtOH, reflux, 9h.

almost non fluorescent. However, on excitation at 490 nm, a
nonstructured emission at 580 nm underwent insignificant change
upon interaction with all the metal ions except Hg*" and Pb*" ions
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Fig. 1 Fluorescence titration spectra of 1 (¢ = 225 x 10° M) in
CH;CN/water (4/1, v/v; 10 pM tris HCI, pH = 7.0) upon addition of (a)
Hg(Cl0y), (c = 4.5 x 10 M) and (b) Pb(ClOy), (¢ = 4.5 x 10 M). Insets
represents color change of the receptor solution under illumination of UV
light.

(Fig. S1, ESI). On successive addition of Hg®* and Pb>" ions
individually to the solution of 1, a new peak at 580 nm appeared
with significant intensity (Fig. 1). Figure 2 shows the change in
fluorescence ratio [(I-I)/Iy] of 1 at 580 nm in the presence of 10
equiv amounts of the different metal ion. Upon interaction with
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Fig. 2 Fluorescence ratio [(I-Ip) /Ip] of 1 (c = 2.25 x 10° M) at 580 nm
upon addition of 10 equiv of metal ions in CH3;CN/water (4/1, v/v; 10 uM
tris HCI buffer, pH 7.0).

Hg?" and Pb>" ions, the colorless solution of 1 turned into pink
color. In UV-vis spectrum of 1 (¢ = 2.25 x 10° M) in
CH;CN/H,0 (4/1, v/v; 10 uM tris HCI buffer; pH 7.0) absorption
at 315 nm decreased followed by an appearance of a new
absorption at 555 nm upon gradual addition of both Hg®* and

Pb**solutions and resulted in an isosbestic point at 335 nm (Fig.
3). For all of the other ions used for this study, no such change in
the absorption spectra of 1 was observed (Fig. S2, ESI). Thus the
peaks at 555 nm in UV-vis and 580 nm in emission are the
consequence of opening of spiroring in 1 to form metal chelated
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Fig 3 (a) UV-vis titration spectra of 1 (¢ = 2.25 x 10 M) in CH;CN/H,0
(4/1, v/v; 10 uM tris HCI buffer; pH 7.0) upon addition of (a) Hg*', (b)
Pb?"; Insets: Photograph of color change with the addition of Hg?* and
Pb*" ions (c =4.5x 10™ M).
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Fig. 4 (a) Suggested metal chelated structure, (b) °C NMR (CDCl;, 100
MHz) of (i) 1, (i) 1.Hg*" and (iii) 1. Pb**-complexes.

equilibrium structure 1A (Fig. 4a). In the metal chelation, the
participation of the triazole ring in the suggested mode in Fig. 4a
was understood from the downfield chemical shift of the triazole
ring proton by 0.31 — 0.56 ppm (Fig. S3a, ESI). The ring opening
in 1 was confirmed by '*C NMR. The disappearance of the signal
at 65.1 ppm for the tertiary carbon of the spirolactam ring of 1
(labeled as “a’; see Fig. 4b) in the presence of Hg®" and Pb** ions
corroborated the opening of the spirolactam ring. The
stoichiometries'' of Hg- and Pb- complexes of 1  were
determined to be 1:1 (Fig. S3b, ESI) and the binding constant
values'? were found to be (6.4 + 0.32) x 10° M™" and (2.6 + 0.47)
x 10> M, respectively. Thus chemosensor 1 binds Hg**
times more strongly than Pb*" ion. To realize the selectivity in
the sensing process, the change in emission of 1 was observed in
the presence and absence of the other metal ions. In the series, no
metal ion except Pb>" interfered in the binding process (Fig. 5).
The reversibility in the complexation between 1 and Hg®* was
established when the original spectrum for 1 was restored upon
the addition of KI (Fig. S4a, ESI). A similar finding was noted
with Pb®" (Fig, S4b, ESI). Iodide ion having stronger affinity for
Hg”" and Pb** ions caused demetalation of 1 and regeneration of
the spirolactam ring with bleaching of the absorption band at 555
nm and the emission band at 580 nm.

ion ~3
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To be acquainted with the sensitivity level of 1 (¢ = 2.25 x 107
M) in CH;CN/water (4/1, v/v; 10 uM tris HCI buffer, pH = 7.0)
the change in emission of 1 was recorded with the addition of
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Fig. 5 Fluorescent response of 1 (¢ =2.25 x 10° M) to Hg*" (c=4.5x 10*
M) over the selected metal ions (¢ = 4.5 x 10 M).
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Fig. 6 Plots for the evaluation of detection limits for (a) Hg*" and (b) Pb*"
ions from fluorescence of 1.

Hg®" and Pb>" ions. Hence the detection limits'® for 1 with Hg>"
and Pb”*" ions were ascertained to be in the order of 10° M (Fig.
6). It is to note that the sensor 1 is more sensible to Hg*" ion.

The potential biological application of the receptor was evaluated
for in vitro detection of Pb*" and Hg®" ions in human cervical
cancer (HeLa) cells. The addition of 1 to the cells did not show
any cytotoxicity as evident from the morphology of the cells as
well as from the MTT assay (Fig. S6, ESI). In this context, Figs
7A and 7F represent the bright field images of the cells after
treatment of the cells with 1. Cells incubated with receptor 1
without Hg*" and Pb** (Fig. 7B and 7G) and cells incubated with
Hg®" and Pb*? without receptor 1 (Fig. 7C and 7H) did not show
any fluorescence property. On contrary, cells incubated with the
receptor 1 and then with Pb™ ions showed the occurrence of red
fluorescence (Fig. 7D). Again cells incubated with the receptor 1
and then with Hg®* ions showed the occurrence of red
fluorescence (Fig. 71). These facts indicate the permeability of the
receptor inside the cells and the binding of Hg*", Pb*" ions with
the receptor. The KI adding experiments which could serve as
experimental evidence to support the reversibility in structural
change, was also applied in human cervical cancer (HeLa) cells.
Red coloured cells obtained from the incubation of the receptor
followed by treatment with Hg®" and Pb*" became invisible in
fluorescence upon addition of KI (100 uM) (Fig. 7E and 7J).

Thus the experimental observations demonstrate that the sensor 1
is able to sense both Hg®>* and Pb®' ions in semi aqueous
environment with different sensitivities. In vitro detection of
these two metal ions is also possible as noted from Fig. 7.
However, with a view to sensing these ions in pure water we

attached the sensor 1 onto the Merrifield resin to have a new
candidate 2.

Fig. 7 (A) Phase contrast image of HeLa cells, (B) fluorescence image of
HelLa cells, after being incubated with 10 pM chemosensor 1 for 15 min
at 37°C, (C) fluorescence image of HeLa cells in presence of 20 uM
extraneous Pb ** ion only, (D) fluorescence image of HeLa cells after
being incubated with 10 pM chemosensor 1 for 15 min followed by 15
min incubation with 20 pM extracellular Pb ** ion at 37°C and (E)
disappearance of fluorescence intensity in the HeLa cells treated with the
sensor and Pb ** ion after addition of 100 uM KI.(F) phase contrast image
of HeLa cells, (G) fluorescence image of HeLa cells after being
incubated with 10 pM chemosensor 1 only for 15 min at 37°C, (H)
fluorescence image of HeLa cells in presence of 20 uM extraneous Hg **
ion only, (I) fluorescence image of HelLa cells after being incubated with
10 pM chemosensor 1 for 15 min followed by 15 min incubation with 20
uM extracellular Hg *ion at 37°C and (J) disappearance of fluorescence
intensity in the HeLa cells treated with the sensor and Hg *' ion after
addition of 100uM pottasium iodide (KI). For all imaging, the samples
were excited at 490 nm.

The sensor bead 2 (Scheme 1) was characterized by SEM, FTIR
and fluorescence techniques. In FTIR, the signal at 1684 cm™ for
amide in 1 appeared in the bead 2 (Fig. S7, ESI). While in
fluorescence marked difference between 1 and 2 was not found
(Fig. 8a and 8b), SEM images clearly distinguished the two (Fig.
8c and 8d). Bead 2 was used in the binding studies of metal ions

Fig. 8 Fluorescence microscope image of (a) Merrifield resin, (b) receptor
2; SEM of (c) Merrifield resin; (d) receptor 2.

in water. In the experiment, 300 uL of aq solutions of Cu?",
Hg2+, Fe™, Zn*", Co**, Cd**, Ni**, Ag’, Pb*, and Mg2+ (taken as
their perchlorate salts) were individually added to the beads of 2.
After stirring the solution for 4 h, beads were collected and their
physical attributes were documented. Instant pinkish red color of
beads of 2 was observed in the presence of Hg”" ions (Fig. 9). For
Pb?" a light pink color was observed. Besides these, other cations
did not bring any color change (Fig. 9) after keeping the beads in
contact with the metal salt solutions for 24 h. We presumed that
selective adsorption of Hg®" ion on the surface of 2 led to the
opening of the spirolactam ring of the receptor site according to
the mode shown in Fig. 4a for which color change was noted. In
comparison, lower affinities of Pb®" and Fe®" ions brought about
similar ring opening reaction at slower rate. Other cations did not
participate in this event probably due to their negligible or no
adsorption on the surface.

The fluorescence image for beads of 2 in the absence and
presence of Hg?" was also collected upon irradiation at 490 nm.
As predictable, sensor bead 2 showed fluorescence increase in
presence of Hg”" ions (Fig. 10¢). In contrast, beads saturated with

This journal is © The Royal Society of Chemistry [year]
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Pb** ions showed relatively weak emission (Fig. 10d) as indicated
by light red colour of the beads. This is true for Fe** ion also.

Fig. 9. Color change of bead 2 in the absence and presence of different
metal ions in water (in all cases [cation] =4.5 x 10™* M).

m ‘

- m d

Fig. 10 Fluorescence microscope images of (a) Merrifield resin, (b) bead
2, and then 2 with300 uL of each metal ion: (c) Hg*", (d) Pb*', (e) Cu®,
(f) Zn*", (g) Fe*', (h) Ni¥, (i) Co*", (j) Ag", (k) Cd*, (1) Mg*" in water
(in all cases [cation] = 4.5 x 10 M).

The adsorption of Hg®* and Pb*" ions on the surface of bead 2
was established by recording the SEM images, UV-vis, and
fluorescence spectra of the bead. SEM images recorded for bead
itself and after treatment with Hg®* and Pb*" ions shows marked
change in surface morphology (Fig. 11).

Fig. 11. SEM pictures of (a) 2; (b) 2 + Hg*"; (c) 2 + Pb*".

UV-vis and emission spectra of the metal treated beads in the
solid state are displayed in Fig. 12. In both absorption (Fig. 12a)
as well as emission (Fig. 12b) the change is worthy for Hg** and
Pb** ions. Appearance of the peaks at ~ 575 nm in emission and
565 nm in UV-vis spectra described the opening of spirolactam
ring of the receptor site in 2 like 1. The color (Fig 9) and peak
intensities (Fig. 12) of 2 in the presence of Hg*" ion are much
significant relative to the case with Pb>" and importantly, the
detection of Hg®" is possible in water. In FTIR spectral
comparison, the stretching at 1664 cm™ for lactam amide in 2 was
diminished to the greater extent in the presence of Hg*" ion (Fig.
S8, ESI). This is in contrast to the case of Pb>" ion where the
amide stretching of 2 remained almost unaltered (Fig. S8, ESI).
Like 1, the sensor bead 2 showed reversible binding of Hg*" ion.
The reversibility in the sensing process was established by
performing KI adding experiment. Mercury adsorbed pinkish red
colored beads were stirred with aq solution of KI for 4 h. As
expected, the beads became less fluorescent and also the colour

was discharged. Figure 13 reports the change in emission and
absorbance in the solid state before and after addition of KI.
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Fig. 12 (a) Absorption and (b) emission spectra for bead 2 (in solid state)

after keeping the beads in contact with the aqueous solution of different
metal salts.
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Fig. 13 Change in (a) fluorescence (Inset: Color change under exposure of
UV light) and (b) absorbance of 2- Hg”* complex (Bottom: Colour change
in visible light) in the solid state after treatment of aq solution of KI (¢ =
2.1x10° M).

The color of the beads was regenerated on addition of Hg?" ion.
This metalation and demetalation processes remained active for
four times (Fig. 14, ESI).

In order to realize the sensing limit of 2 towards Hg”" the beads to
2 were added to aq solutions of Hg(ClO,), of different
concentrations. Pinkish red color intensity of the beads was found
to be different with variation in concentration of Hg*" as shown in
Figure 14i. On decreasing concentration of Hg”" ions, color of the
beads became lighten. This was understood more clearly from the
fluorescence image of the beads (Fig. 14ii).
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i (i)
Fig. 14 (i) Chan(gg in color of the beads of 2 in visible light upon
treatment with aq solution of Hg(ClO,), of different concentrations: a.
225x 107 M, b. 4.5x 107 M, c. 8.69 x 10*M, d. 4.5 x 10° M, e. 4.15 x
10 M, f. 4.15 x 107 M; (ii) Color change of the same under UV
exposure.

The characteristic features of Fig. 14 reveals that the beads of 2
are able to report the presence of Hg*" in water at ease upto 107
M concentration range. This is in contrast to our recent report
where the sensing is possible upto 10* M.'” The selectivity of
bead 2 towards Hg*" over Pb>" and other cations was understood
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from the change in color of the bead in the presence of other
metal ions examined (Fig. 15).

Fig. 15 (a) Bead 2; (b) 2 + Hg*" (300 uL); (c) 2 + all metal salts (300 pL
each metal salt) except Hg”"; (d) 2 + all metal salts (300 pL of each metal
salt) + Hg*" (300 uL); (concentration of all metal salts: 5.2 x 10™* M).

Conclusions

We have shown that triazole motif coupled rhodamine derivative
1 is a good candidate for sensing of both Hg®" and Pb*" ions in
aq. CH;CN solvent. The performance of 1 was found to be better
for Hg*" than Pb>" ion. The present example is in contrary to the
reported triazole labelled rhodamine receptor which senses Pt**
ion."* The chemosensor 1 is cell permeable and can detect the
intercellular Hg** and Pb*" ions by exhibiting fluorescence image
of cells. In this context, only few rhodamine — based receptors are
reported to sense Hg”" and Pb?" from different spectra channel.'
The present simple system with moderate sensitivity is a new
addendum in this horizon. In addition, the Merrifield resin bound
version 2 of the chemosensor 1 is found to be useful in detecting
selectively Hg** ion over the Pb?>" ion in water both
colorimetrically and fluorometrically. The beads are easy —to —
prepare and reusable.

Experimental

(1-octyl-1H-1,2,3-triazol-4-yl)methanol (3):

To a stirred solution of octyl bromide (0.5 g, 2.59 mmol) in
CH;CN, NaN; (0.25 g, 3.86 mmol) was added. The mixed
solution was refluxed for 6 h. After completion of reaction,
monitored by TLC, solvent was removed under vacuum; water
was added and extracted with CH,Cl, (30 mL x 3). The organic
layer was separated and dried over Na,SO, and the solvent was
removed in a rotary evaporator to afford blackish gummy
compound 1-azidooctane (0.3 g, 75%). Without characterisation,
to a refluxing solution of octylazide (0.25 g, 1.61 mmol) in
ethanol, propergyl alcohol (0.09 g, 1.61 mmol) was added
followed by saturated aqueous solution of CuSO, and copper
turnings. The mixed solution was refluxed for 10h. After
completion of reaction, solvent was removed under vacuum;
water was added and extracted with CH,Cl, (30 mL x 3). The
organic layer was separated and dried over Na,SO, and the
solvent was removed in a rotary evaporator. Finally, the crude
product was purified by column chromatography using 50%
petroleum ether in ethyl acetate to afford yellow gummy 1-octyl-
1H-1,2,3-triazol-4-yl)methanol 3 (0.22 g, 64%), 'H NMR (400
MHz, CDCl;): & 7.57 (s, 1H), 4.79 (brs, 2H), 4.33 (t, 2H, J =8
Hz), 3.21 (brs, 1H), 1.91 — 1.89 (m, 2H), 1.31 — 1.26 (m, 10H),
0.87 (t, 3H, J = 8 Hz); FT IR (v in cm™', KBr) 3325, 2955, 2922,
1645, 1548.

1-octyl-1H-1,2,3-triazole-4-carbaldehyde (4):

To a stirred solution of 1-octyl-1H-1,2,3-triazol-4-yl)methanol 3
(0.2 g, 0.946 mmol) in dry CH,Cl,, PCC (0.265 g, 1.04 mmol)
was added and stirring was continued for 6h. After completion of
reaction, monitored by TLC, solvent was removed under vacuum;
water was added and extracted with CH,Cl, (30 mL x 3). The
organic layer was separated and dried over Na,SO, and the
solvent was removed in a rotary evaporator. Finally, the crude
product was purified by column chromatography using 40%
petroleum ether in ethyl acetate to afford yellow gummy 1-octyl-
1H-1,2,3-triazole-4-carbaldehyde 4 (0.15 g, 74%), '"H NMR (400
MHz, CDCls): 8 10.1 (s, 1H), 8.08 (s, 1H), 4.42 (t, 2H, J= 8 Hz),
1.94 (m, 2H), 1.33 — 1.25 (m, 10H), 0.87 (t, 3H, J= 8 Hz); FT IR
(vin em™, KBr) 3385, 2956, 2924, 17031, 1701, 1533.

Compound (1):

To a stirred solution of aldehyde 4 (0.1 g, 0.48 mmol) in dry
CH;0H (20 mL), the amine 5 (0.23 g, 0.48 mmol) which was
obtained according to the reported procedure,'® was added. The
mixed solution was refluxed for 5 h. After completion of reaction
MeOH was evaporated off. The crude Schiff base (0.25 g,
0.37mmol), obtained by this way was redissolved in dry CH;0H
(30 mL) and NaBH, (0.02 g, 0.48 mmol) was added portion wise
at 0 °C under nitrogen atmosphere. The reaction mixture was
refluxed for 4 h. The solvent was removed under vacuum; water
was added and extracted with CH,Cl, (30 mL x 3). The organic
layer was separated and dried over Na,SO, and the solvent was
removed in a rotary evaporator. Finally, the crude product was
purified by column chromatography using 2% methanol in CHCl;
as eluent to give brownish gummy 1 (0.19 g, 77%), '"H NMR
(400 MHz, CDCl;): & 7.88 (s, 1H), 7.63 (s, 1H), 7.45 — 7.43 (m,
2H), 7.08 (t, 1H, J =4 Hz), 6.41 (d, 2H, J = 8 Hz), 6.37 (s, 2H),
6.27 (d, 2H, J = 8 Hz), 4.28 (t, 2H, J = 8 Hz), 3.85 (brs, 1H), 3.36
—3.30 (m, 12H), 2.54 (brt, 2H), 2.04 (m, 2H), 1.28 (m, 10H),
1.16 (m, 12H), 0.86 (t, 3H); >*C NMR (100 MHz, CDCl;): &
168.7, 153.6, 153.2, 148.8, 132.4, 130.9, 128.6, 128.0, 123.8,
122.7, 121.7, 121.4, 108.1, 105.2, 97.7, 65.1, 56.4, 50.3, 50.2,
473,443, 31.6, 30.2, 29.0, 28.9, 26 .4, 22.5, 14.0, 12.5; FT IR (v
in cm’!, KBr) 3400, 2927, 1684, 1634, 1615, 1515. ESI-HRMS
m/z: (M+H)" Calcd 678.4417; Found: 678.4554.

Compound (2):

Compound 1 was immobilized on Merrifield resin by refluxing a
solution of 1 in DMF with Merrifield resin overnight. Filtration
followed by thorough washing with DMF to remove the excess
amount of 1 gave Merrifield resin bound sensor bead 2. The
beads were characterized by recording FTIR, fluorescence image
and also SEM.

Cell culture:

HeLa cells, obtained from a human cervical cancer cell line,
were procured from National Center for Cell Science, Pune,
India, and used throughout the study. Cells were cultured in
DMEM (Gibco BRL) supplemented with 10% FBS (Gibco BRL),
and a 1% antibiotic mixture containing PSN (Gibco BRL) at 37°C
in a humidified incubator with 5% CO, and cells were grown to
80-90% confluence, harvested with 0.025% trypsin (Gibco BRL)
and 0.52 mM EDTA (Gibco BRL) in phosphate-buffered saline
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(PBS), plated at the desired cell concentration and allowed to re-
equilibrate for 24 h before any treatment.

Cell imaging study:

Cells were rinsed with PBS and incubated with DMEM
containing chemosensor making the final concentration up to 10
uM in DMEM [the stock solution (1 mM) was prepared by
dissolving chemosensor 1to the mixed solvent (acetonitrile:
water = 1:9 (v/v)] for 15 min at 37°C. After incubation, bright
field and fluorescence images of HeLa cells were taken by a
fluorescence microscope (Model: LEICA DMLS) with an
objective lens of 20X magnification; fluorescence images of
HeLa cells after being incubated with 20 uM extraneous Pb>* ion
only were also taken. Fluorescence images of HeLa cells
incubated with 10 uM chemosensor 1 for 15 min followed by
addition of 20 pM Pb*" jon were taken and consequently
fluorescence images were taken after further addition of KI
(100uM).

Similarly another set of experiments were carried out with
Hg”"ion instead of Pb*'ion and phase contrast and fluorescence
images were taken in the same manner as mentioned above.

Cell cytotoxicity assay:'’

To test the cytotoxicity of chemosensor 1, 3-(4,5-dimethylthiazol-
2-yl)-2,S-diphenyltetrazolium bromide (MTT) assay was
performed as per the procedure described earlier.”” After
treatment with chemosensor 1 at different doses of 1, 10, 20, 50
and 100 pM, respectively, for 6 h, 10 pul of MTT solution
(10mg/ml PBS) was added to each well of a 96-well culture plate
and again incubated continuously at 37°C for a period of 3 h. All
media were removed from wells and 100 pl of acidic isopropyl
alcohol was added into each well. The intracellular formazan
crystals (blue-violet) formed were solubilized with 0.04 N acidic
isopropyl alcohol and absorbance of the solution was measured at
595 nm wavelength with a microplate reader (Model: THERMO
MULTI SCAN EX). The cell viability was expressed as the
optical density ratio of the treatment to control. Values were
expressed as mean + standard errors of three independent
experiments. The cell cytotoxicity was calculated as % cell
cytotoxicity = 100% - % cell viability.
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