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A Novel pyrene based free thiol containing schiff base derivative PT1 was synthesized via one-pot
reaction and utilized as a fluorescence turn-on probe for Hg?* ions detection along with live cell imaging.
PT1 in DMSO/H20 (v/v = 7/3; pH 7.0) was showed the fluorescence turn-on response to Hg?* ions, via
chelation enhanced fluorescence (CHEF) through excimer PT1-PT1* formation. The 2:1 stoichiometry
10 Of sensor complex PT1+Hg?" was calculated from job plot based on UV-Vis absorption titrations. In
addition, the binding sites of sensor complex PT1+Hg?* was well established from the *H NMR titrations
and supported by the ESI-mass analysis and fluorescence reversibility of PT1+Hg?* via consequent
addition of Hg?* ions and EDTA. The detection limit (LOD) and the association constant (Ka) values of
PT1+Hg?* complex were calculated by standard deviation and linear fittings and from Benesi-Hildebrand
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plot, respectively. Moreover, the quantum yield (®), time resolved photoluminescence (TRPL) decay

constant (t) changes, pH effect and density functional theory (DFT) studies were investigated for the
PT1+Hg?* sensor system. More importantly, confocal fluorescence microscopy imaging in Hela cells
showed that PT1 could be used as an effective fluorescent probe for detecting Hg?* in living cells.

Introduction

Owing to the importance and toxic effect of transition metal ions
on the environment, the development of selective and sensitive
chemosensors for their determination has been received
significant attention.'> Among them, mercury is one of the most
dangerous metal ions for environment because it is widely
distributed in air, water and soil.# It can accumulate in the human
body and results in wide variety of diseases even at low
concentration, such as prenatal brain damage, serious cognitive
and motion disorders and minamata disease.>® Additionally,
mercury also shows a high affinity to thiol groups in proteins and
a0 leads to the malfunction of cells and consequently leads to many
diseases.” Therefore, the need for a highly sensitive and selective
determination of mercury ions are of great consideration.
Among the available detection methods, chemosensors based on
ion-induced fluorescence changes are predominantly attractive in
s terms of sensitivity, selectivity, response time and live cell
applications.®1° Apart from the fluorescence quenching effects
of biologically important ions, recently several molecular turn-on
sensors were reported for a variety of cations and anions based on
photoinduced electron transfer (PET), internal charge transfer
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(ICT), chelation enhanced fluorescence (CHEF) and
deprotonation mechanisms.'>'> However, many of those
molecules are also showed the synthetic difficulties, hence we
made an attempt to develop molecules that could detect Hg?* with
less synthetic difficulties. 61

Above considerations extend our focus in the direction of schiff
bases,® which are recognised with simple synthetic steps, and
also can applied to many cation and anion sensors. However, to
develop such schiff base derivative with fluorescent turn-on
sensor response towards a specific species, the presence of strong
fluorophores are required.?* In these deliberations, pyrene
derivatives were demonstrated as excellent fluorophores to form
dimeric structures upon the addition of certain metal cations to
give P-P* excimer fluorescence with biological applications as
well.?2 On the other hand, as stated before the presence of free
thiol group also demonstrated its high binding affinity to Hg?*
ions via strong S-Hg?* interactions.?® However, many of the
sulphur containing probes were also revealed the synthetic
difficulties.?* Conversely, the thiol protected probes were showed
only lesser folds of fluorescence enhancement or even emission
quenched with metal ions.? % Hence, we further protracted our
vision in schiff base design with pyrene and free thiol containing
unit by less synthetic steps and to be utilized as selective Hg?*
fluorescent turn-on sensor.

Herein, we synthesized a novel pyrene based free thiol containing
schiff base derivative PT1 and reported as Hg?* fluorescent turn-
on sensor for the first time via CHEF and excimer (PT1-PT1")
formation with live cell imaging.

This journal is © The Royal Society of Chemistry [year]
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Table 1 Photophysical and DFT properties of PT1 and its sensor complexes.
Composition Tot E2 HOMO (eV) LUMO (eV) HLGP (eV)  Aaps(nm) Aem (NM) D 1 (ns)f
0.035¢
PT1 -1338.45960668 -5.3241819 -2.1347341 3.19 347 427 0.0414 2.63
0.121¢
PT1 + Hg** -1940.82628043  -5.45316389 -2.97039606 2.48 365 445 0.289 3.14
PT1+ Hg?* + EDTA NA NA NA NA 347 431 0.043 2.68

aTotal Energy; "HOMO-LUMO Gap; Quantum yields in DMSO: H20 (9/1)¢, (7/3)4, (5/5)¢ using 9, 10-diphenylanthracene (® = 0.9) as a reference
standard; fObtained from time resolved fluorescence measurement; NA = not applicable.
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Results and Discussion
Synthesis?” and solvent selection for sensor titrations

As shown in Scheme 1, PT1 was synthesized via one pot pyrene-
1-carboxaldehyde and 2-aminothio phenol condensation in
10 methanol with 92% vyield and characterized with 'H, *C NMR
and Mass (FAB) analysis (Figs. S1-S3, ESI). In order to find out
the suitable solvent system for the sensor titrations, the quantum
yield (@) calculations® were carried out with different mixed-
aqueous media (DMSO/Hz0) as presented in Table 1. As noticed
15in the Table 1, from @ value variations we found that
DMSO/Hz0 (v/v = 7/3; pH 7.0) was a suitable solvent system for
our titrations. Hence, we performed UV/Vis/PL titrations of PT1
(Aabs=347 nm and Xem=427 nm; @ = 0.041) in DMSO/Hz0 (v/v =
7/3; pH 7.0) and 'H NMR titrations in [d6-DMSO] by adding

20 metal ions in pure H20 and D20, respectively.
—N
C L0
O A
O ‘ PT1

Scheme 1 Synthesis of PT1.
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MeOH
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Fluorescence titrations on metal ions

s Initially, PT1 (20 pM) in DMSO/H20 (viv = 7/3; pH 7.0) was
investigated towards 60 uM (3 equiv.) of metal ions ( Ag*, Na*,
Ni%*, Fe®*, Co?*, Zn?*, Cd¥, Pb%, Cr¥*, Mg?, Cu?, Mn?*, Hg?,
Fe* and AI**) in H20. As noticed in Fig 1a and 1b, PT1 shows
better selectivity towards Hg?* ions, upon treating with 3 equiv.

35 of metal ions and exhibited the UV-Vis and turn-on emission
peaks at 365 and 445 nm with 18 nm red shift from the origin

(PT1; Aas=347 nm and Aem=427 nm; ® = 0.041). Furthermore,

the CHEF for PT1+Hg?* was found to be 31 folds with 7 folds of
a0 quantum yield (PT1+Hg?*; @ = 0.289) enhancement. In addition,
the above selectivity was further confirmed further by single and
dual metal studies as follows. In order to establish the specific
selectivity of PT1 to Hg?*, we executed the single and dual metal
competitive analysis as noticed in Fig. 2. In single metal system
(red bars), all the metal ( Ag*, Na*, Ni?*, Fe%*, Co?*, Zn?*, Cd?*,
Pb?, Cr¥*, Mg?, Cu?, Mn?", Hg?*, Fe?* and AI®*) concentrations
kept as 60 uM towards PT1. However, for dual-metal (black bars)
studies, two equal amounts of aqueous solutions of Hg?* and
other metal ions (60 uM + 60 uM) were combined. In addition,
during dual metal analysis, 120 uM of Hg?* was also considered
for its effect and the obtained results demonstrated specific
selectivity of PT1 towards Hg® ions as noticed in Fig. 2.
Interestingly, Pb* and Cd?* ions also evidenced the little
sensitivity with PT1, which was not enough to compete with
Hg?* as noticed in Figs. 1 and 2. Whereas, during dual metal
studies, the presence of Pb?* and Cd?* ions were further enhanced
the emission intensity as well. Similarly, the above metal ions
were not showed any informative peaks in the UV-Vis analysis as
shown in Fig 1b. The photograph of PT1+Hg?* (visualized under
UV- light irradiations) well confirmed its sensitivity by strong
blue emission, as depicted in Fig. 3.
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Fluorescence titrations on Hg?* sensor

By increasing the concentrations of Hg?* (0-60 uM with an equal
span of 3 puM in H20) the sensitivity of PT1 (20 uMm) in
DMSO/H20 (viv = 7/3; pH 7.0) towards Hg?* ions were clearly
observed in Fig. 4. The fluorescence spectrum of PT1 (Aem = 445
nm) showed turn-on responses rapidly and the inset illustrated the
fluorescence intensity changes as a function of Hg*
70 concentration. Furthermore, the CHEF and quantum yield (@)
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values of PT1+Hg?* sensor response increased to 31 and 7 folds,
respectively, due to its strong fluorescent nature. Moreover, upon
the addition of Hg?* ions, the emission peak of PT1 at 427 nm
red shifted to 445 nm, which may arose from the strong Hg?*-S
interactions of free thiol group present in PT1.
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Fig. 1 Sensor response of PT1 (1x10 M) in DMSO/H20 (v/v = 7/3,;
pH 7.0) (Ax=347 nm) with 3 equiv. of metal ions (a) Fluorescence
spectra and (b) UV-Vis spectra.
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Fig. 2 Relative fluorescence intensity changes of PT1 (20 puM) in
DMSO/H20 (v/v = 7/3; pH 7.0) (Aex = 347 nm) with 60 puM of metal
ions in H,0. Red bar; PT1 (20 um) in DMSO/H20 (v/v = 7/3; pH 7.0)
with 60 um of stated metal ions in H,O. Black bar; PT1 (20 puM) in

ss DMSO/H20 (v/v = 7/3; pH 7.0) with 60 um Hg?* + 60 uM of stated
metal ions in H,O. (120 puM of Hg?* was taken for Hg?* effect, in dual
metal analysis; Mix = Mixture of all metals except Hg?*).
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Fig. 3 Photograph of sensor selectivity of PT1 (20 uM) in DMSO/H20
(v/v =7/3; pH 7.0) towards metal ions (60 uM) visualized under UV-
light irradiation (A = 365 nm).
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Fig. 4 Fluorescence spectra of (a) PT1 (20 uM) in DMSO/H,0 (v/v = 7/3;

95 pH 7.0) (Aex = 347 nm) with 0-60 uM of Hg?* in H,O (with an equal span
of 3 uM). Insets: fluorescence intensity changes at 445 nm with respect to
Hg?* concentrations.

Stoichiometry? and binding sites

To ensure the binding site of sensor response of PT1, the
100 stoichiometry of PT1+Hg?* was calculated through job’s plot as
noticed in Fig. 5. The stoichiometry of PT1+Hg®* was
established by job’s plots between mole fraction (Xwm) and the
ratio of absorption maximum changes at 365 and 347 nm (Asss/
Asgs). Upon the addition of 0-42 uM of Hg?* (with an equal span
105 Of 3 pM), the absorption maxima of PT1 was quenched at 347 nm
and a new peak appears at 365 nm as noticed in Fig. 5a.
Therefore, the job’s plots were plotted between Xwm and the ratio
of absorption maximum changes at 365 and 347 nm (Ases/ Asz47)
for PT1+Hg?, where it went through a maximum at molar
wo fraction of ca. 0.405 (PT1+Hg?) as shown in Fig. 5b,
representing the 2:1 stoichiometric complex. Similar to job’s plot,
the stoichiometry was further supported by *H NMR titrations®
along with binding sites confirmation as presented in Fig. 6. In
addition to stoichiometry, upon the addition of 0.5 equiv. of Hg?*
us ions to PT1 in d6-DMSO, the —SH peak at 7.254 ppm was
completely disappeared along with upfield shift of -CH peak of —

This journal is © The Royal Society of Chemistry [year]
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CH=N from 7.54 ppm to 7.43 ppm without affecting the rest of
the proton environment. Hence, confirmed the involvement of
hetero atoms (S and N) and their chelation to form the excimer
PT1-PT1* for the sensing mechanism. Furthermore, the ESI-
s mass peak at m/z = 875.4 [(PT1)2-Hg?* +1] also supported the 2:1
sensor complex and excimer formation as noticed in Fig. S7
(ESI). Interestingly, the binding sites and the excimer mechanism
was well proved by the reversibility of PT1+Hg* sensor
complex. PT1+Hg?* was found to be reversible to its original
10 State (Fig. 7a), during the addition of 10 um of disodium salt of
ethylene diamine tetra-acetic acid (EDTA)% in H2O and can be
reusable up to 4 cycles as demonstrated in Fig. 7b. Therefore, the
possible sensing mechanism based on the excimer formation was
proposed based on stoichiometry, *H-NMR and ESI-Mass studies
15 as noted in Fig 8.
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Fig. 5 Absorbance spectral changes of (a) PT1 (1x10° M) in
DMSO/Hz0 (v/v = 7/3; pH 7.0), titrated with 0-42 uM (with an equal
span of 3 uM) of Hg?* ions in H,O and (b) stoichiometry calculation based
on ratio of absorbance changes at 365 and 347 nm; Xy = [Hg*]/ [Hg?*] +

45 [PT1]; where Xy = mole fraction, [Hg?*] and [PT1] are concentrations of
Hg?* and PT1; PT1+Hg? = 2:1 stoichiometry (ca. 0.405).

Detection limit (LOD) and association constant (Ka)

In order to prove the selectivity of PT1 towards Hg?* ions, the

so calculations of detection limit (LOD)% was performed through
standard deviation and linear fittings as shown in Fig. 9a. By
plotting the relative fluorescence intensity (I/lo) changes as a
function of concentration, the detection limit of P1+Hg?* was
calculated as 2.82 x 10 M. Assuming a 2:1 complex formation,

ss the association constant (k) of PT1+Hg?* was calculated on the
basis of the following equation.®

1/(1 - lo) =1/{Ka X (Imax— lo) X [Hg?*1} + 1/(Imax — lo)-------- 1

where | is the fluorescence intensity at 445 nm at any given Hg?*

60 concentration and lo is the fluorescence intensity at 445 nm in the
absence of Hg?*. The association constant K. was evaluated
graphically by plotting 1/(1 — lo) against 1/[Hg?*]. The typical plot
{1/(1 = lo) vs. 1/[Hg*} is shown in Fig. 9b. Data were linearly
fitted according to the equation (1) and the Ka value was obtained

e from the slope of the line.The Ka values of PT1+Hg?* was
estimated as 7.36 x 10* M, Furthermore, to confirm the better
selectivity of PT1, the pH and time resolved fluorescence studies
were carried out as explained next.

70 pH and Time resolved photoluminescence spectra (TRPL)*

The PT1+Hg?* sensor selectivity was verified between 3-12 pHs,
maintained by the respective buffers (100 uM). In contrast to
separate titrations (Fig. S4a, ESI) of pHs (3-12) solutions (100
uM) to PT1, the PT1+Hg?* sensor was evidenced a better turn-on
responses between pH ranges 6-8. In addition, PT1+Hg?* sensor
was also notified the incredible response at pHs 9 and 10. But,
considering the folds of emission enhancement, only 6-8 pHs are
suitable for PT1+Hg?* sensor selectivity. Similar to pH studies,
the TRPL decay constants (t) was affected typically by turn-on
80 Sensor response as summarized in Tables 1 and S1 (ESI). From
the TRPL signals (Fig. S4b, ESI) without any sensor response the
fluorescence life time value of PT1 was about 2.63 ns. Whereas,
during the PT1+Hg* sensing process, the faster decay
component (A1) of PT1 (32.78%) was increased to 94.46%, along
85 With decreased values of longer decay component (A2) from
67.22 to 5.54% as shown in Table S1(ESI). Based on single
exponential decay fitting, the average fluorescence life time value
of PT1+ Hg?* was estimated as 3.14 ns. The decay constant (t)
values of PT1+ Hg?* and PT1+ Hg?* + EDTA, supported the off-
90 on-off reversible etiquette formation along with CHEF and
excimer formation.

7

a

Counter ion effect on sensor response®

Since many sensor responses were affected by the presence of

counter ions, we performed the sensor titrations of PT1 towards
s Hg?* with different counter ions (CHsCOO", NOs, CI, I, CIO#

and SOs%). As evidenced in Fig S8 (ESI), the CHEF of Hg?*

sensor response was found in-between 27 to 30 folds. However,

the sensor response in the presence of acetate (CH3COO") and

nitrate (NOs?) were evidenced the similar CHEF (30 folds)
100 enhancement. On the other hand, the presence of sulphate (SO4%)
evidenced the slight decrease in the CHEF (27 folds) among other
ions; but, it was not enough to affect the sensor selectivity.
Similarly, other counter ions such as CI-, I, CIO4 were also not
affect the Hg®* sensor response extremely. Hence, it was
concluded that Hg?* sensor response of PT1 was not affected
incredibly in the presence of different counter ions.

1

1=}
5

Computational analysis?®36

To elucidate the structures of PT1 and PT1+Hg?* complexes,
10 density functional theory (DFT) calculations were undertaken
using the Gaussian 09 software package. Chemosensor PT1 and

4 | Journal Name, [year], [vol], 00—00
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calculations of PT1 + Hg?* based on relative fluorescence intensity changes
versus Hg? metal ion concentrations and (b) Benesi—Hildebrand plot of
PT1 with Hg?* in DMSO/H,O (v/v = 7/3; pH 7.0). The excitation
wavelength was 347 nm and the observed wavelength was 445 nm. The
90 binding constant was 7.36 x 10* M? for Hg?* binding with PT1.
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PT1+Hg?* complexes were subjected to energy optimization by
using B3LYP/6-31G (D) and B3LYP/LANL2DZ, respectively.
Fig. 10 revealed the optimized structure of PT1 at B3LYP/6-31G
(D) (with molecular electrostatic potential) and PT1+Hg?*
complex at B3LYP/LANL2DZ in gas phase. The distances of
Hg?* from the two S atoms are about 2.1685 A and 2.1500 A.
Similarly, the distances of Hg?* from the two N atoms are around
2.05042 A and 2.0100 A. Notably, the HOMO-LUMO energy
gaps obtained from DFT studies also well supported the excimer
formation mechanism. In addition, the bandgap between HOMO
(-5.32 eV) and LUMO (-2.13 eV) of PT1 was calculated as 3.19
eV. On the other hand, due to the formation of excimer (PT1-
PT1") via PT1+Hg?* coordination, the bandgap between the
HOMO (-5.45 eV) and LUMO (-2.97 eV) was further decreased
to 2.48 eV. In Table 1, the DFT properties such as HOMO,
LUMO and their energy gaps (HLP) are presented.

Attributed to the importance of DFT studies, our further
evaluation illustrated that apart from bandgap, the electron
density of PT1 was distributed throughout the structure as noted
in Fig. 11. However, upon chelation to Hg?*, the formed excimer
(PT1-PT1*) evidenced the electron density located on PT1+Hg?*
complex. The above observations influence the electron transfer
and emission intensity of PT1 towards Hg? ions. Hence,
Fluorescent turn-on sensor response for Hg?* ions detection was
witnessed. Furthermore, as illustrated in Fig. S5, the electron
clouds of HOMOs and LUMQOs (HOMO, HOMO-1 and LUMO,
LUMO+1) in PT1 were located on all over the molecule.
Meanwhile, except LUMO+1 they were positioned towards
PT1+Hg?* complex in PT1-PT1* as noticed in Fig. S6. Hence,
confirmed the PT1-PT1* excimer formation and CHEF induced
emission enhancement of PT1 with Hg?* ions.

Living cell imaging

The potential of PT1 for imaging of Hg?* in living cells were
obtained using a confocal fluorescence microscope. When Hela
cells were incubated with PT1 (20 uM), no fluorescence was
observed (Fig. 12a). After the treatment with Hg?*, a bright blue
fluorescence was observed in the Hela cells (Fig. 12b). An
overlay of fluorescence and bright-field images shows that the
fluorescence signals are localized in the intracellular area,
indicating a subcellular distribution of Hg? and good cell-
membrane permeability of PT1.

Conclusions

In conclusion, novel pyrene based free thiol containing schiff
base derivative PT1 was synthesized via one-pot reaction and
utilized as Hg?* turn-on sensor. The 2:1 stoichiometry of sensor
complexes PT1+Hg?* was calculated from job plot based on UV-
Vis absorption titrations. In addition, the binding sites of sensor
complex PT1+Hg?" was well established from *H NMR titrations
and supported by the ESI-mass analysis and off-on-off reversible
etiquette formation of PT1+Hg?" via successive addition of Hg?*
and EDTA, respectively, up to 4 cycles. Hence, the possible
sensing mechanism through excimer (PT1-PT1*) formation was
proposed. Furthermore, by standard deviation and linear fittings
the detection limit (LOD) of PT1+Hg?" was calculated as 2.82 x
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10% M. Similarly, based on Benesi-Hildebrand plot the
association constant (Ka) of PT1+Hg?" was estimated as 7.36 x
10* ML, More importantly, the DFT calculation supported the
sensor selectivity by the decrease in the energy gap between
HOMO and LUMO. In addition, PT1 sensor selectivity was well
supported by TRPL studies, pH effect and quantum vyield
calculations and applied for the detection of Hg?* in living cells.

Experimental
Materials and methods
General Information

All anhydrous reactions were carried out by standard procedures
under nitrogen atmosphere to avoid moisture. The solvents were
dried by distillation over appropriate drying agents and reactions
were monitored by TLC plates. *H and *C NMR were recorded
on a 300 MHz Bruker spectrometer. The chemical shifts (3) are
reported in ppm and coupling constants (J) in Hz and relative to
TMS (0.00) for *H and *C NMR, (s, d, t, ¢, m, and dd means
single, double, ternary, quadruple, multiple, and doublet of
doublet, respectively), and d-chloroform [at 7.26 ppm (*H NMR)
& 77.0 ppm (*C NMR)] and d6-DMSO (at 2.49 ppm) for H
NMR titrations were used as references. Mass spectra (FAB and
ESI) were obtained on the respective mass spectrometer.
Absorption and fluorescence spectra were measured on JASCO
V-650  Spectrophotometer and  F-4500  Fluorescence
Spectrophotometer, respectively. Identification and purity of the
compound PT1 was characterized by NMR (*H & 3C), and Mass
(FAB). The time-resolved photoluminescence (TRPL) spectra
were measured using a home-built single photon counting
system. Excitation was performed using a 440 nm diode laser
(Picoguant PDL-200, 50 ps fwhm, 2 MHz). The signals collected
at the excitonic emissions of solutions were connected to a time-
correlated single photon counting card (TCSPC, Picoquant
Timeharp 200). The emission decay data were analyzed with the
biexponential kinetics in which two decay components were
derived. The lifetime values (t1 and t2) and pre-exponential
factors (A1 and Az) were determined and summarized. 3-12 pH
buffers were freshly prepared as per the literature.3” Fluorescence
microscopic images were taken using Leica TCS SP2 Confocal
Fluorescence Microscope.

Sensor titrations

Compound PT1 was dissolved in DMSO/H20 (7/3) and Na*,
Ni%*, Fe®*, Cd?*, Cr¥, Mg?, Cu?, Fe?* and AI®* metal cations
were dissolved in water medium at 1x10* M concentration from
their respective chloro compounds. Similarly, Ag*, Co%, Zn?*,
Pb%, Mn?, and Hg* metal cations were dissolved in water
medium at 1x10* M concentration from their respective acetate
salts. Disodium salt of ethylene diamine tetra acetic acid (EDTA
at 1x10* M) was dissolved in H20 for sensor reversibility.

procedure? for the synthesis of compound PT1

To 1 equiv. of 2-amino thiophenol in 50 ml of methanol, 1 equiv.
of Pyrene-1-carboxaldehyde was added with constant stirring
under nitrogen and then refluxed for 12 hrs. The reaction was
monitored by TLC, after completion, the reaction mixture was
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cooled and the solvent was evaporated to give the crude product,
which was recrystallized from ethanol to afford pure compound
as yellow powder.

2-((pyren-1-ylmethylene)amino)benzenethiol  (PT1): Bright
yellow powder; 92% yield; *H NMR (300 MHz, CDCls) §: 4.58
(s, 1H (-SH)), 6.62 — 6.80 (m, 2H), 6.95 — 7.04 (m, 2H), 7.56 (5,
1H (-CH=N)), 8.08 — 8.42 (m, 9H); 3C NMR (75 MHz, CDCl3)
0. 115.04, 115.96, 120.20, 121.63, 123.41, 125.77, 125.95,
126.03, 127.19, 128.53, 129.28, 133.41, 136.56, 156.38, 160.20;
FAB: calculated: m/z = 337 (M*, 100%); Found: m/z = 337 (M*,
100%).

Procedure for fluorescence imaging

PT1 was also applied to living cell imaging. For the detection of
Hg? in living cells, HeLa cells were cultured in DMEM
(Dulbecco’s Modified Eagle’s Medium, high glucose)
supplemented with 10% FBS at 37°C and 5% CO.. Cells were
plated on 14mm glass coverslips and allowed to adhere for
24hours.

The cell image was performed in PBS with 10um Hg (OAC)..
The cells cultured in DMEM were treated with of 10um Hg?*
dissolved in sterilized PBS (pH7.4) and incubate for 30 min at
37°C and then wash the treated cells for three times with 2 ml
PBS to remove the remaining metal ions. Add 2ml of culture
media to the cell culture and treat the cell culture with 20pum of
PT1 dissolved in DMSO followed by incubate (60 min at 37°C).
The culture medium was removed, and the treated cells were
washed with PBS (2ml) before observation. Fluorescence
imaging was formed with a Leica TCS SP2 Confocal
fluorescence microscope. The cells were excited with a white
light laser at Aex = 347 nm at 6% output and collecting emission
between 430 + 495 nm (PT1+Hg*).

Computational methods

Quantum chemical calculations based on density functional
theory (DFT) were carried out using a Gaussian 09 program. The
ground-state structures of PT1 and the PT1+Hg?* complexes
were computed using the density functional theory (DFT) method
with the hybrid-generalized gradient approximation (HGGA)
functional B3LYP. The 6-31G basis set was assigned to nonmetal
elements (C, H, N and S). For the PT1+Hg* complex, the
LANL2DZ basis set was used for Hg?*, whereas the 6-31G basis
set was used for other atoms.
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A novel pyrene based free thiol containing schiff base derivative PT1 was synthesized and reported as

fluorescent turn-on sensor for Hg?* ions, via CHEF and excimer (PT1-PT1") formation with live cell

imaging.
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