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- Synthesis of efficient Schiff base (3) as a Cr’" ion fluorescence detector.

- Theoretical study together with Job’s plot method showed 1:1 binding ratio of Cr** with Schiff
base 3.
* The sensing mechanism are explained by photoinduced electron transfer (PET) and chelation -

enhanced fluorescence (CHEF).

+ It has high affinity (K, =8.77x10* M™) and selectivity for Cr**.
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+ The detection limit of sensor (3) towards Cr®* is 2.2x10” M.

Abstract

N,N-bis(salicylidene)-2-(6-(2-aminophenyl)-4-phenylpyridin-2-yl) (3) was synthesized by
condensation reaction of 2,6-bis(2-aminophenyl)-4-phenylpyridine and 2-hydroxybenzaldehyde
in EtOH and characterized by its melting point, *H,"*C-NMR and molecular mass. The addition
of Cr** ion makes the significant increase of its fluorescent intensity.at 537 nm in CH3sCN/H,0
(95/5%), however, other metal ions have almost no influence on the fluorescence. The reason for
this phenomenon might be attributed to the formation of ‘a 1:1 stoichiometric 3-Cr** complex
which inhibits photo-induced electron transfer (PET) process. The 1:1 binding stoichiometry
between 3 and Cr**was established using Job’s plot, and the complex structure was proposed by
DFT calculation. The association constant (Ka) was determined to be 8.77x10* M and the limit

of detection (LOD) was calculated to be 2.2x107 M.
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1. Introduction

Complexation of metal ions with specific ligands causing an induce changed in
fluorescence are particularly attractive for development of fluorescent chemosensors for metal
ions, «due to their simplicity, high sensitivity, and rapid response [1]. Selective detection of
chromium ion is very important as it is an essential component of a balanced human and animal
diet, amounting 50-200 mg per day [2]. Excessive chromium reported to cause genotoxic
whereas deficiency of chromium can increase the risk factors associated with diabetes and
cardiovascular diseases [3]. Furthermore, chromium is one of the most notorious environmental

pollutants [4]. Therefore developments of selective chemosensors for chromium ion are



interesting in environmental and biological fields. Many analytical methods such as X-ray,
HPLC, DPP and ICP-AES have been applied for determination of Cr** ion, but they are usually
of high cost and inconvenient for routine analysis. Thus, it is attractive to introduce a more
convenient, faster, and lower cost method for trace Cr®* detection, for instance, analyzing by ion-
selective sensors [5-11]. Formation of stable complexes of Schiff base with transition metal ions
and their application as ion carriers are well known. The host-guest complexion of Schiff bases
with metal ions can produce remarkable selectivity, sensitivity and stability for a specific ion.
Schiff bases with N, O or S as donor atoms form strong complexes with transition metal ions that
can be used as the ionophore in optical sensors for detection of various cations. Schiff base
complexes have been widely used in the area of ionic binding, as these binding sites can
recognize the metal ions [12-19]. Several publications have reported the use of Schiff base
ligands for optical sensing of cations [20-25]. Different mechanisms have been proposed for
designing fluorescent chemosensors .including chelation-enhanced fluorescence (CHEF) effect,
excited state intermolecular proton transfer (ESIPT), photoinduced proton transfer (PPT), metal
to ligand charge transfer (MLCT), internal charge transfer (ICT), C=N isomerization and
photoinduced electron transfer (PET) [26-31]. As, Cr®* has been known as one of the most
efficient fluorescence quenchers [32, 33], its detection via chelation enhanced fluorescence
(CHEF) mechanism is an attractive task. Furthermore, due to the lack of selective ionophore,
only few turn-on fluorescent sensors for Cr** have been reported [34]. Herein We report a new
fluorescent probe with mixed nitrogen, oxygen donor sites as fluorophore 3 exhibiting a distinct
fluorescence enhancement in the presence of Cr** which forming a 1:1 3-Cr** complex which
can inhibit photo-induced electron transfer (PET) process. Other metal ions do not induce

significant fluorescence changes.



2. Experimental
2.1. General and reagents

Melting points were measured on an Electrothermal 9100 apparatus. *H and **C spectra
were measured with Bruker DRX-400 AVANCE spectrometer at 400.1 and <100.6 MHz,
respectively. Mass spectra were obtained on an Agilent 5975c spectrometer operating at 70 eV.
The UV-Vis spectra were obtained using a Perkin-Elmer lambda-EZ 201 and a Jasco FP-200
spectrafluorometer was used to record fluorescence emission spectra. Data were recorded on-line
and analyzed by Excel software on a PC computer. Fluorescence intensity measurements were
performed at room temperature in solvent CH3CN/H,0 (95/5%).

2.2. Synthesis
2.2.1. Synthesis of 2,6-bis(2-nitrophenyl)-4-phenylpyridine(1)

This compound was synthesized according to reported Procedure [35]. Typically in a
round-bottomed flask (250 mL) equipped with a reflux condenser, a mixture of benzaldehyde
(6.4 g, 0.06 mol), 2’-nitroacetophenone (20 g, 0.12 mol), ammonium acetate (60 g), and glacial
acetic acid (150 ml)was refluxed for 2 h. Upon cooling, crystals separated, which were filtered
and washed first with acetic acid (50%) and then with cold ethanol. The dark yellow crystals
were recrystallized from absolute ethanol, and dried at 60 °C under vacuum (Schemel). Yield:
66%, mp 188-191 °C, *H NMR (400 MHz, CDCls), &, ppm: 7.94 (2H, d, J =8Hz), 7.72-7.74 (3H,
m), 7.70-7.71 (m, 2H), 7.68-7.69 (3H, m), 7.56-7.60(2H, m), 7.51-7.536(2H, m), 7.51-7.53 (2H,
m). *C NMR (100 MHz, CDCls), &, ppm: 155.82, 150.43, 149.16, 137.60, 134.99, 132.73,
131.68, 129.53, 129.46, 129.25, 127.31, 124.42 and 120.16. The mass spectrum showed the

molecular peak at m/z = 397.1 corresponding to compound 1(Fig. S1-S2).



2.2.2. Synthesis of 2,6-bis(2-aminophenyl)-4-phenylpyridine(2)

In a two-necked round-bottomed flask (500 ml) equipped with a reflux condenser and a
dropping funnel, a suspension of 2,6-bis(2-nitrophenyl)-4-phenylpyridine (13.75 g, 0.033 mol),
palladium on carbon 5% (1.4 g), and ethanol (500 mL) was prepared. The mixture was warmed,
and while being stirred magnetically, hydrazine hydrate 85% (35 ml) in ethanol<(50 ml) was
added dropwise over 1.5 h period through the dropping funnel while maintaining the temperature
at about 50 °C. The reaction mixture was then refluxed for 2 h and filtered while hot. On cooling,
the filtrate gave white-cream colored crystals of the title diamine compound, which was
recrystallized from ethanol and vacuum dried (Schemel). Yield: 68%, mp 167-169 ‘C,'H NMR
(400 MHz, CDCls), 8, ppm:7.76 (2H, d, J=2.4Hz), 7.73 (2H, d, J=1.2Hz), 7.62 (2H, dd, J=1.6Hz,
J=7.2Hz), 7.53-7.57 (2H,m), 7.49-7.51 (1H, m), 7.23 (2H, Td, J=1.6Hz, J=7.6Hz), 6.85 (2H, Td,
J=0.8 Hz, J=7.6 Hz), 6.8(2H, dd, J=0.8, J=8.4Hz), 5.41(4H, s, NH,). *C NMR (100 MHz,
CDCls), 6, ppm: 158.22, 150.67, 146.10, 138.90, 129.98, 129.87, 129.15, 129.06, 127.18,
123.18, 118.64, 117.81 and 117.032. The mass spectrum showed the molecular peak at m/z =
336.1 corresponding to compound 2 (Fig. S3-S4).

2.2.3. N,N-bis(salicylidene)-2,6-bis(2-aminophenyl)-4-phenylpyridine(3)

A solution included 2,6-bis(2-aminophenyl)-4-phenylpyridine(1 mmol) in absolute
ethanol was added to an ethanol solution of 2-hydroxybenzaldehyde (2 mmol). The mixture was
refluxed for 8 h and then cooled to room temperature. Then, the solvent was evaporated and the
yellow product was recrystallized from ethanol (Schemel). Yield: 88%, mp 221-224 °C, 'H
NMR (400 MHz, CDCly), 8, ppm:12.97 (2H, s), 8.69 (2H, s), 7.76 (2H, dd, J=1.2Hz, J=7.6Hz),
7.69 (2H, s), 7.63-7.65 (2H, m), 7.39-7.47 (6H, m), 7.34-7.37 (3H, m), 7.22-7.26 (4H, m), 6.97

(3H, d, J=8Hz), 6.94 (1H, d, J=0.8Hz). *C NMR (100 MHz, CDCls), &, ppm: 163.72, 160.97,



157.21, 148.78, 147.03, 138.66, 135.01, 133.23, 132.39, 131.22, 129.67, 128.86, 128.67, 127.48,
126.90, 121.69, 119.43, 119.16, 119.05 and 117.22. The mass spectrum showed the molecular

peak at m/z = 545.3 corresponding to compound 3 (Fig. S5-S6).

0 CHO O
o U
©\)& ) @ . NH,0AC acetic acid |
NS
NO, reflax O N O
NO, o2
PAIC, NHoNH,
EtOH

NOZ 02N 2 HZ

g Y0
EtOH
\
ot N N,
HC’ CH
NHZ HZN :Z OH HO )\\/

Scheme. 1. The synthetic route for compound 3.
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2.3. Spectrometric procedure

The stock solutions of nitrate salts (10 pM) of Na®, Ag", K*, Ca?*, Pb** , Hg**, Mn?",
Co?, cu®", zn**, Cd*, Fe**,Cr** and AIP* in CH3CN/H,O (95/5%) were prepared. Another
solution comprises compound 3 was dissolved in acetonitrile (10 uM). Then 2 mL of each (2mL
of compound 3+2 mL of nitrate salt solution) were added to the measurement cell. For all

measurements, excitation wavelength was at 273 nm at room temperature.



3. Results and discussion

3.1. Spectral studies

Fig. 1 and 2 show changes in the absorption and fluorescence spectra in CH3CN/H,0 (95/5%).of
3, upon the addition of various cations salts. The absorption spectrum of 3 (10 pM) in
CH3CN/H,0O (95/5%) solution exhibits three bands at 212 nm, 273 nm and 333 nm. The
absorption intensity of compound 3 decreased with the addition of various metal ions e.g. Cr*",
Na*, Ag*, K*, Ca™, Pb®", Hg?*, Mn?*, Co?*, Cu**, Zn**, Cd**, Fe**, AI**| The cations studied led
to hypochromic effects in absorbance in the UV-Vis spectra of 3 (Fig. 1). By UV-Vis analysis, it
was difficult to identify specific cations over other metal ions because of the ambiguous
absorption spectra [36]. Therefore, to investigate the selectivity of 3 for Cr** in the presence of
other metal ions, the fluorescence response of 3 toward various metal ion solutions (10 uM) was

studied in CHsCN/H,O (95/5%) (Fig. 2)
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Fig. 1. Absorption spectra of Schiff base 3 (10 puM) before (a) and after addition of heavy metal mixtures (2 equiv)
in the absence of Cr®* (b) and heavy metal mixtures in the presence of Cr**in CH;CN/H,O (95/5%) solution. (c).

The fluorescence emission intensity of 3 was recorded at 537 nm when it was excited at
273 nm. Upon addition of Cr**, 3 shows a large fluorescence enhancement due to the formation

of a 1:1 3-Cr** complex which inhibits photo-induced electron transfer (PET) process [37-39].
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Other metal ions including Na*, Ag*, K*, Ca**, Pb*", Hg**, Mn?*, Co?*, Cu®*, zn*", Cd*", Fe*'
and AI** have almost no influence on the fluorescence, which indicated the Schiff base (3) that is

a highly selective fluorescent sensor for Cr*".
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Fig. 2. (a) Fluorescence responses of compound 3 (10 uM) in CH3CN/H,0 (95/5%) solution upon the addition of
various metal ions (Aex = 273nm, 2 equiv). (b) Bar graph representing the change of the relative emission intensity
of 3 at 537 nm upon treatment with various metal ions (Aex =273 nm).

The addition of Cr** ion to a mixture of 3 and the other potentially competitive metal ions
mentioned above in a CH3CN/H,O (95/5%) solution, led to an enhancement of fluorescence
intensity (Fig. 3). These observations demonstrate that Schiff base (3) could be used as an

efficient and selective fluorescence chemosensor for Cr* ion.



1200
1000 - —3
800 1 = 3+ other cations
% 600 = 3+ pthercations + CrP2*
g 400
200 -
0 : ; . .
480 500 520 540 560 580 600
Wavelength

Fig. 3. Fluorescence intensity of 3 (10 uM) in the absence of metal ions (red curve), and presence of 2 equiv of all
kinds of competitive metal ions (blue curve) in CH3;CN/H,0 (95/5%, Aex = 273 nm). The black curve represents the

addition of Cr** to the above mixture. Each spectrum was acquired 1 minute after cations addition at room
temperature.

To further confirm the properties of receptor 3'asa sensor for Cr** ion titrations were
performed by adding of Cr** to the solutions of sensor 3 in CHsCN/H,O (95/5%) solvent (Fig.

4),
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Fig.4. Fluorescence titration of 3 (10 puM) with various concentration of Cr*" in CH;CN/H,O (95/5%) solution
(excitation = 273 nm) at room temperature. inset: changes of fluorescence upon addition of Cr** (0-2 equiv) at
emission=537 nm.



The association constant (K;) of compound 3 with metal ions was determined using the
Benesi—Hildebrand equation [40], as follows:

1 _ 1 N 1
F-Fy B K;(Fmax — Fo)[M] * Frmax — Fo

F and Fo represent the fluorescent intensity of compound 3 in the presence and absence of
metal ions, respectively. Fnax IS the saturated fluorescent intensity of compound 3'in the presence
of excess amount of metal ions that [M] is the concentrate ion of added metal ions. According to
Benesi—Hildebrand equation, the association constant between receptor 3 and Cr** was calculated
from the fluorescence titration result and was found to be 8.77x10* M™. Moreover, the detection
limit was calculated based on the fluorescence titration. To determine the S/N ratio, the emission
intensity of the complex (3-Cr**) was measured-and the standard deviation of blank
measurements was calculated. The detection limit was then calculated according to 3 x db/m.
where 6b was the standard deviation of blank solutions, and m was the slope between intensity
vs. sample concentration [41]. The detection limit for Cr®* was calculated to 2.2x10" mol/L.
Fluorescence quantum vyield was determined by comparing the emission and absorption
intensities of the probe with those of a fluorescence standard, fluorescein in 0.1 N NaOH [42].
For all fluorescence measurements, the excitation wavelength was 273 nm with excitation and
emissions slit widths of 3.0 nm. Quantum yield of 15.9% was calculated for the 3-Cr**complex.
Nevertheless, low quantum yields were obtained for combined receptor and other cations as well
as free receptor and no worth to report.

3.2. Binding mode studies
In order to determine the stoichiometry of the Schiff base (3) with Cr®*complex, the method of
continuous variation (Job’s plot) was used. The total concentration of the complex 3-Cr*was

constant (10 pM), with a continuous variable molar fraction of guest ([3]/[ Cr**] + [3]). Fig. 5

10



shows the Job plot of Schiff base 3 with Cr** (at 537 nm), the 3-Cr** complex concentration
approaches a maximum when the molar fraction of Cr** is 0.5, confirming that 3 and Cr** forms

a 1:1 complex.
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Fig. 5. Job’s plot for determining the stoichiometric complexation of 3 with Cr**in CH;CN/H,O (95/5%) at room
temperature. The total concentration of 3 and Cr** is 10 pM.

To understand the complexation between the compound 3 and Cr®*, the *H NMR titration
experiments were conducted by addition increasing concentrations of Cr** upon the 3 solution.
As is seen in (Fig. 6), the OH signal (H,) of 3 appeared at 6 12.96 ppm. But after addition of 2.0
equiv of Cr** to the 3 solution this signal was disappeared which means that phenolic OH group
may be deprotonated and this implies that the phenolic OH group is efficient on formation of
complex between the 3 and Cr**. The imine proton (Hy) of 3 at around & 8.69 ppm decreased on
addition of Cr** to the 3 solution. It indicates that the nitrogen atom of the Schiff base 3 may
participate in coordination with Cr** ions. In addition, the protons of benzene rings were
decreased. For instance, H, and Hy were affected due to complex formation. This observation
may imply that phenolic OH group and imine moiety efficient on the formation of complex

between 3 and Cr®* [43].
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Fig. 6. Partial *"H NMR spectra of 3 (10/uM) in CD;CN at room temperatureand the corresponding changes after the
addition of increasing amounts of Chromium nitrate (0-2 equiv). Each spectrum was acquired 1 minute after Cr®*
addition at room temperature.

3.3. Theoretical study

The complex (3-Cr**) gave fine powders and we were not able to prepare single crystals
for structure determination by X-ray spectroscopy [25]. Instead, to get insight into the proposed
binding mode, full geometry optimizations were performed without any symmetry constraints by
means of hybrid functional BsLYP and the 6-311G* basis set, employing the Gaussian package.
The optimized geometry and the highest occupied molecular orbital (HOMO) and lowest
unoccupied molecular orbital (LUMO) of 3 and its Cr** complex are presented in (Fig. 7 and Fig.

S7-58).
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LUMO HOMO-4
Fig. 7. DFT Optimized structure of HOMO and LUMO orbitals of a) 3 and b) 3-Cr** complex.

To attain a deeper insight into the UV-Vis analysis, the TDDFT calculations of free
ligand 3, was performed with the comparable studies. The obtained UV-Vis spectra by means of
TDDFT calculation were confirmed by experimental UV-Vis spectroscopy (Fig. S9). From the
Density Functional Theory (DFT) calculations, Amax Of 3 and 3-Cr®* were obtained by 273 nm,
which are confirmed by the experimental results. The results of TDDFT have interesting

coincidence with the obtained UV-Vis achievements (Fig. S9 and Fig. 8).
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Fig. 8. Molecular Orbitals of 3, HOMO (green) and LUMO (red).

In 3, the contributions of HOMO-2 to LUMO+2, HOMO-3 to LUMO+1, HOMO-4 to
LUMO transitions were 12.96%, 27% and 3.61%, respectively. Due to the importance of the
lone pair electrons of the nitrogen atom, we carefully analysed its contribution to the relevant
orbitals. It was found that the nitrogen lone pair electron belongs to HOMO-4 in 3. Thus,
HOMO-4—LUMO transition (3.61%) is responsible for the fluorescence quenching. On the
other hand, in 3-Cr®', the nitrogen atom has strong interaction with Cr** d-orbital to produce
bonding type orbitals that block the PET process from the nitrogen lone pair electron to the
benzene, hence block the fluorescence quenching. The possibility of the restricted chelation-
enhanced fluorescence (CHEF) process of 3 on coordination to Cr®* could also contribute to the

fluorescence enhancement along with the PET process [44] (Scheme 2 and Fig. 9).
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Fig. 9. Proposed mechanism of fluorescence enhancement.

In order to show of proposed reliability our suggestion mechanism and to improve the
accuracy in estimating energy levels of occupancy orbitals, we have found all the related
molecular orbitals of ligand 3 using TDDFT theory. Our computational results showed the
fluorescence enhancement by the Cr*™ could be rationalized in the sense of the HOMO-LUMO
gap. The output diagram of our calculation was depicted in Fig.8 it was seen, that energy gap

15



between HOMO-4 and LUMO is 5 eV (8.0x10™ j). Noticeably, in our experiments the
excitation wavelength for ligand 3 was found 273 nm which related to 4.6 eV (7.3x10™° ) gap.
Those results have showed that our experimental data are consistence with theoretical outcome.
Thus, the results of the DFT calculations further corroborate the proposed sensing mechanism.
As depicted in Fig. 10 and Table 1, sensor 3 forms a 1:1 complex with Cr**..Furthermore,
Cr* has favourable interactions with the two oxygen atoms of hydroxyl groups and the two
nitrogen atoms of two amine groups and two oxygen atoms of a nitrate of the sensor [45, 46].
Then, the structural parameters of 3 changed slightly upon addition of Cr** and formed 3-Cr®* as
the dihedral angle N2s-O42-N2s-O41 Was 19.763 in 3 and 24.466 in 3-Cr®*. Moreover, the distance

between Njo and Crys is 2.149 A which indicates that no bond is formed between two atoms.

(@) (b)

Fig. 10. Optimized structure of a) 3 and b) 3-Cr (l11) by DFT.
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Table 1 .
The selected bond lengths (A) and angles (') for 3-Cr (I11).

Bond length (A) Bond angle (°) Dihedral angle(®)

Cras-Nos 1998 Nps-Cras-Nog 150.237 Npo-Ou-Nos-Osg 24.466
Cras-Nog 1.997  Nye-Crys-Oa, 89.387 O4p-O46-O24-Osy 103.064
Cr43'041 1.901 N25'Cr43'044 70.267 029'041'Cr43'N26 177.883
Cr43'042 1.902 N25'Cr43'046 138.580 C40'042'Cr43'N25 178.643
Cr43'044 1.922 N25'Cr43'042 92.334 Cz4'N25'Cr43'O42 18.462
Cr43'045 1.925 NZG'Cr43'O42 89.460 Clg'NZG'Cr43'O41 19.786
Nog-Crys-Oay 91.413 Car-Nos-Cras-Nog 119.200

Nog-Cras-Ous 70.971 Cas-Nag-Cras-Nos 119.984

Nog-Cras-Ous 139.437 Cos-Cs-O41-Claz 22.288

Ou-Cras-Osp 174.925 Cae-Cuo-Osp-Claz 21.895

O4-Cras-Oay 90.954 Cro-Cos-Nog-Clz 57.832

O41'Cr43'046 83.781 C]_g'C]_g'Nze'CQg 57.637

O42'Cr43'046 91.784 Clg'NZG'Cr43'O44 112.907

O42'Cr43'044 85.141 024‘N25'Cr43'046 113.816

044-Cry3-Oyg 69.063 C9-041-Crs3-Oye 107.198

C40-012-Crs3-044 108.678

3.4. Solvent effect

Optical sensing nature of chemosensors was found'to be depended on the solvent nature, so the
response of ligand 3 toward Cr** ion was also examined in different solvents such as DMSO,
DMF, methanol, acetonitrile, acetonitrile/H,O at maxima of emission intensity. As shown in fig.
11, the optimum fluorescence enhancement occurred both in acetonitrile and acetonitrile/H,0
(95/5%). The aprotic solvents (DMSO, DMF) and protic solvents (methanol, H,O) decrease
significant the intensity of fluorescent, which might be due to hydrogen bonding of this solvents
with hydroxyl groups, rather than general solvent effects [47]. However, the highest fluorescent
intensity was observed in acetonitrile and acetonitrile/H,0 (95/5%). So acetonitrile/H,O (95/5%)

was chosen as solvent [48].
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Fig. 11. Solvent effect on fluorescent intensity of 3 (10 uM) with Cr®* (2 equiv) in different solvent DMSO, DMF,
methanol, acetonitrile, acetonitrile/H,O (50/50%), acetonitrile/H20 (80/20%), acetonitrile/H20 (95/5%).

3.5. Effect of pH on the binding affinity of Cr®* to 3

Since pH of the medium plays a crucial role in fluorescence detection, the effect of pH in
the range of (2-13) on the fluorescence response of 3 was investigated in CH3CN/H,0 (95/5%)
mixture. The changes in the fluorescence intensity at 537 nm of 3 in the absence and presence of
Cr® ion were plotted as a function of pH (Fig. 12). The overall fluorescence intensity of 3-Cr*
remained higher than the free receptor 3. Fluorescent intensity was found to be the highest at pH
8. Beyond pH 8 cr¥ might be transformed into Cr(OH),, removed from 3, thus the emission
intensity decreased. Similarly below pH 8 3 might combine with H™ and show no tendency to
bind Cr**, which resulting a decrease in fluorescence intensity. Therefore, 3 can tolerate the

detection of Cr*" in the pH 8 [49].
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Fig. 12. The variation in fluorescence intensity with the pH of the 3 (10 uM) in the presence of Cr®" (2 equiv) at
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emission wavelength 537 nm.

3.6. Comparison

The

N,N’-bis(salicylidene)-2-(6-(2-aminophenyl)-4-phenylpyridin-2-yl)

(3)

for

fluorescence sensing of Cr®* is very interesting. In addition, we compared the present sensor with

those previously reported chemosensors for Cr®* (Table 2). Chemosensor 3 exhibited better

response relatively.

Table 2: Comparative analysis of chemosensor 3 with previously reported sensors.

lonophores ~ mechanism Methods of Medium of Detection Binding Sensing pH
detections detection limit Constant response range
(M) M
Ref. 50 - fluorescent CH5CN/H,0 7.94x 107 1.6 x10*  Cr**(Turnon) 7
(8:2)
Ref. 51 PET colorimetric MeOH 1.21 x 10°® 1.01x 10*  Cr* (Turnon) 27
and
fluorescent
Ref. 52 - colorimetric MeOH 1.1x10° 1.4x10*  Cr* (Turnon) -
and
fluorescent
Ref. 53 C=N colorimetric CH5CN 2.75% 10° 5.97 x 10*  Cr¥ (Turn on) -
isomerization and
and ESIPT fluorescent
Ref. 54 - fluorescent CH:CN 9.86 x 10° 2.1x10°  Cr* (Tunon)  6-8
3 PET and fluorescent CH3CN/H,0 2.2x107 8.77x10*  Cr* (Turnon) 8
CHEF (95/5%)
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4. Conclusions

Synthesis of compound 3 can be achieved by the condensation reaction of 2-(6-(2-
aminophenyl)-4-phenylpyridin-2-yl)benzenamine with 2-hydroxybenzaldehyde. It possesses a
high affinity and selectivity for Cr** relative to other different competitive metal ions like Na®,
Ag', K'Y, Ca®*, Hg*, Mn*, Co*, cu®, zn*, Ccr**, cd*, Fe**, AI** by enhancement of the
fluorescence emission. It is expected that the present design strategy and the remarkable photo
physical properties of this chemosensor will help to extend applications of fluorescent
chemosensors for metal ions. The results of Job’s plot method together with theoretical study
indicate that 3 and Cr** form a 1:1 complex. The association constant K, was determined to be
8.77x10" M and the limit of detection (LOD) was calculated to be 2.2x10”" M exhibiting more

efficient than other reported Cr** sensors [50-54].
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