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A novel highly selective and sensitive colorimetric chemosensor L for detection of Cu® ion with a fast response time was
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designed and synthesized. Receptor L detected cu® ion by changing its color from colorless to magenta in semi-aqueous

solution. The limit of detection for Cu®* was calculated to be as low as 28 nM. The possible binding mode of compound L

with Cu®* ion was studied by using Job’s method, HRMS, FTIR spectroscopy and 'H NMR spectroscopic titration.

Importantly, test strips containing L were fabricated as a naked-eye indicator for cu® ion in pure water samples.

Furthermore, a chemical magic was achieved in a fancy way.

Introduction

The recognition of biologically and chemically important species at
ultra-low concentrations has received considerable attention in
recent decades due to their important roles in biological and
environmental processes, ranging from the diagnosis of life-
threatening diseases to analysis of environmental pollutants [1].
Copper ion, an indispensible transition metal ion in the human body,
plays various roles in physiological processes and is a key
component of a wide range of enzymes such as copper-zinc
superoxide dismutase, cytochrome c oxidase, ceruloplasmin, lysyl
oxidase, tyrosinase, dopamine b-hydroxylase and peptidylglycine a-
amidating monooxygenase [2]. Aberrations in normal copper levels,
both systemic as well as on a tissue or cellular scale, are implicated
in a wide range of diseases, such as Menkes disease, Wilson’s
disease, Alzheimer’s disease, Parkinson’s disease and transmissible
spongiform encephalopathy (prion diseases) [2(a), 3]. On the other
hand, cu¥isa significant environmental pollutant throughout the
world due to its widespread use in industry, agriculture, household
utensils and water-pipes. Under normal conditions, the average
concentration of copper in the blood should not exceed 100-150
pg/dL (15.7-23.6 uM) [4]. Therefore, it is of increasing importance
to develop fast, convenient and reliable methods for the qualitative
and quantitative detection of trace amounts of copper ion in
lighting of its biological and environmental implications.
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Up to now, huge amount of work has been reported for the
detection of Cu**ions at trace levels, and a series of conventional
analytical methods such as inductively coupled plasma atomic
emission/mass spectroscopy (ICP-AES/ICP-MS) [5], atomic absorp-
tion spectrometry (AAS) [6], electrochemical methods [7], surface
plasmon resonance detectors [8], quantum-dot-based assays [9]
have been developed. Although these technologies can detect cu®
ion selectively with high sensitivity, but tend to need highly
sophisticated/expensive instrumentation and a time-consuming
process, require tedious sample preparation and highly trained
operators, also they can not be used for real-time detection in their
routine application [10].

Because of the inexpensiveness, high sensitivity and simplicity,
fluorescence techniques have attracted widespread attention in
recent years, and a rapidly increasing number of metal-responsive
fluorescent sensors have been studied [11]. But, unfortunately, cu®
is a notorious fluorescence quencher because of its paramagnetic
nature [12]. Therefore, many of the reported cu®* sensors undergo
fluorescence quenching upon binding of cu® either by electron or
energy transfer mechanism [13]. In addition, fluorescence tech-
niques sometimes still require tedious sample preparation
procedures and trained operators for bio-imaging research (ie.,
preparation of buffer solution with different kinds and dosage,
choice of cell resources and cell culture).

By contrast, unlike the above techniques, colorimetric
methods [14] based on color changes appeared to be the most
attractive technique since they can conveniently and easily monitor
target ions directly by the naked eye even at the micro/
submicromolar levels without any need for expensive/sophisticated
instrumentation. On surveying the literature, many relevant works
concerning colorimetric cu® probes have been reported [15], and
we have noticed that most of the reported cu¥ selective
colorimetric sensors have a number of drawbacks (i.e., poor
detection limit, long response time, interference from other
transition metal ions) (table 1) [15(e)-15(g), 16]. Thus, to explore
more excellent colorimetric chemosensing molecules for naked-eye
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detection of Cu®" in aqueous solution is still an intense demand.
Studies related to this area are of great challenge and continue to
be of widespread interest.

In this work, we have successfully synthesized and characteri-
zed of a simple colorimetric chemosensor L, as depicted in Scheme
1. Intriguingly, L gives a visual color change from colorless to
magenta with a fast response time, allowing for the naked-eye
detection of Cu* with high selectivity and sensitivity in DMSO-water
(1:1, v/v) solution. The sensing behavior of L towards cu* was
investigated systematically. Importantly, test strips were prepared
as a practical, visible colorimetric detection kit for Cu(ll). Using the
remarkable colorimetric response of L to Cu(ll), a recreational test
was performed successfully.

Experimental
Materials and measurements

All starting materials were purchased from commercial suppliers
and used without further purification. Deionized water was used
throughout the experiments. NMR spectra were recorded on a
Varian 400 MHz NMR spectrometer using CDCl; or DMSO-d; as the
solvent and TMS as the internal standard, 'H NMR titration
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experiments were carried out in DMSO-ds. A UV-1800 UV-Vis
spectrophotometer with 1.0 cm quartz cell was used to record the
absorbance measurements. HRMS were determined on a LCMS -IT-
from shimadzu TOF (LC30A). FTIR spectra were recorded on a
Bruker company in Germany, TENSOR27. The purity of L-cu®
complex was checked by elemental analysis performed on a EuroEA
Elemental Analyser. TLC analysis was performed on silica gel plates
(GF254, model number; 0.20-0.25 mm, thickness) and column
chromatography was conducted over silica gel (100-200, mesh size),
both of which were obtained from Qingdao Ocean Chemicals.

General methods

A stock solution of L (0.2 mM) was prepared in DMSO. Metal ion so-
lutions (10 mM) of KCI, Co(NOs),-6H,0, Ni(NOs),-6H,0, Zn(NOs),,
Fe(NO3)3'9Hzo, I\/IgSO4-7HZO, A|(C|O4)3-9HZO, Pb(N03)2, Mn(NO3)2,
HgCl,, AgNOs;, Ca(ClO,),, NaCl, La(NOs);6H,0, Cd(NOs),-4H,0,
FeS0,-7H,0, CuCl,-2H,0, CuSO,-5H,0, Cu(NOs),-3H,0, Cu(OAc),-H,0
and organic or inorganic anion solutions (10 mM) of (CH;CH,
CH,CH,),N'F =, (CH3CH,CH,CH,)oN*Cl ~, (CHsCH,CH,CH,),N'Br —,
(CH3CH,CH,CH,), N*I~, CH;COONa-3H,0, NaNO;, Na,COs, NaHCO;,
Na,SO,, NaHSO,-H,0, Na,HPO,-12H,0, NaH,PO,-2H,0, Na,S,
05-5H,0 were prepared in deionized water, respectively. The solu-

Table 1 Comparison of the reported colorimetric chemosensors for naked-eye detection of Cul(ll).

Chemosensors Detection Limit (uM) Water content of solution Interference Response time References
CN
NC%N/
N2 o N
. b one o data e
P 2.1 40% N Nod 15(e)
HO
N-NQ 3.42 90% None Less than 30s 15(f)
OH
OO
CN
0. _0 N \N DN CN
OO T
Lo 1.2 60% Hg', Fe** No data 15(g)
0o
Cys-modified AuNR (Cys-AuNR) 0.34 100% Hg2+ 5 min 16(a)
B
| o
(o) HN'N
SN 2.7 100% None No data 16(b)
Z N NH
No data 20% No data No data 16(c)
2.29 80% None No data 16(d)
13.6 10% None No data 16(e)
0.028 50% Hg™" 1 min This study

2 | J. Name., 2012, 00, 1-3

This journal is © The Royal Society of Chemistry 20xx


http://dx.doi.org/10.1039/c5ra12407g

Page 3 of 8

Published on 01 September 2015. Downloaded by UNIVERSITY OF NEBRASKA on 01/09/2015 14:03:51.

RSC Advances

tion of L (0.5 mL) was diluted to 10 uM with DMSO and deionized
water in a 10 mL volumetric flask and then added ions. Spectral
data were recorded after a 1 min incubation period.

Determination of the detection limit

The detection limit was calculated with the following formula [17]
based on the absorbance titration:

Detection limit =30/k,

where o is the standard deviation of blank measurements, k is the
slope between the absorption intensity at 562 nm versus cu®
concentration. The absorbance intensity of the blank L (10 uM) was
measured 10 times in DMSO-water (1:1, v/v) solution.

Determination of the association constant

The association constant of L-Cu®* complex was determined from
the Benesi-Hildebrand equation [18]:

e

Here, K denotes the association constant; A, is the observed
absorption in the absence of cation; A is the observed absorption of
the cation-added; [M] is the concentration of the cation-added; a
and b are constants. The association constant value K was evaluated
graphically by plotting 1/AA against 1/[M].

Synthesis of rhodamine B hydrazide (1)

Rhodamine B hydrazide (1) was synthesized as previously reported
in literature [19].

Synthesis of 6-hydroxy-4-methylcoumarin

6 mL of concentrated sulfuric acid was placed in a 50 mL round-
bottomed flask in ice bath followed by the dropwise addition of a
solution containing hydroquinone (1.50 g, 13.6 mmol) and excess
ethyl acetoacetate (4 mL, 31.6 mmol). The mixture was stirred at 5-
10 deg C for 12 h and then warmed to room temperature. The
resultant dark yellow solution was poured into crushed ice with
vigorous stirring. The precipitate was collected by suction filtration,
washed several times with cold water, and dried in vacuum to
obtain a canary yellow solid (0.89 g, yield: 38%).

Synthesis of 7-formyl-6-hydroxy-4-methylcoumarin (2)

6-hydroxy-4-methylcoumarin (1.00 g, 5.68 mmol) and hexamethy-
lenetetramine (1.98 g, 14.12 mmol) were placed in a 50 mL schlenk
flask, 10 mL of trifluoroacetic acid was added under a dry argon
atmosphere and kept in an ice bath for 30 min. After warming to
room temperature, the mixture was refluxed at 100 deg C
in the argon protection environment for 14 h. The solvent was
evaporated under reduced pressure and the residual solution was
poured into 100 mL of cold deionized water with stirring. The
precipitate was collected by suction filtration, repeatedly washed
with cold water and dried in vacuum to afford a yellow powder. The
crude product was further purified through silica gel (100-200,
mesh size) column chromatography using 13-16% ethyl acetate in
petroleum ether as eluent to give 2 as a pale yellow solid (0.28 g,
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yield: 23%). 'H NMR (400 MHz, DMSO-d;) 6: 10.86 (s, 1H), 10.34 (s,
1H), 7.53 (s, 1H), 7.25 (s, 1H), 6.54 (d, J = 1.3 Hz, 1H), 2.40 (d, J = 1.3
Hz, 3H). 3¢ NMR (101 MHz, DMSO-d,) 6: 190.65, 159.94, 156.66,
152.12, 146.09, 126.15, 124.84, 117.84, 115.52, 112.96, 18.44.
HRMS (ESI): calculated for C;,HgO4[M-H"](m/z): 203.0350; found:
203.0358.

Synthesis of probe L

Rhodamine B hydrazide (1, 0.19 g, 0.42 mmol) and 7-formyl-6-
hydroxy-4-methylcoumarin (2, 0.08 g, 0.42 mmol) were dissolved in
anhydrous methanol (4 mL) and the solution was stirred for 1.5 h
under reflux. After cooling to room temperature, the precipitate
was filtered and washed three times with 10 mL cold methanol. The
crude product was further purified through silica gel (100-200,
mesh size) column chromatography using 10-15% ethyl acetate in
petroleum ether as eluent to give L as a pale yellow powder (0.14 g,
yield: 53%). 'H NMR (400 MHz, CDCly) 6: 12.23 (s, 1H), 9.62 (s, 1H),
7.99 (d, J = 7.0 Hz, 1H), 7.56 — 7.48 (m, 2H), 7.16 (d, t, / = 17.2,9.1
Hz, 3H), 6.56 (d, J = 8.9 Hz, 2H), 6.48 (d, J = 2.5 Hz, 2H), 6.28 (d, d, J =
8.9, 2.5 Hz, 2H), 6.20 (s, 1H), 3.33 (q, J = 7.1 Hz, 8H), 2.22 (s, 3H),
1.15 (t, J = 7.0 Hz, 12H). *C NMR (101 MHz, CDCl3) 6: 164.86,
160.16, 156.95, 153.23, 152.20, 151.69, 149.32, 148.17, 148.11,
134.01, 128.72, 128.24, 127.65, 123.93, 123.62, 122.21, 120.82,
118.76, 117.97, 113.05, 108.48, 104.72, 98.31, 66.21, 44.45, 25.39,
12.62. HRMS (ESI): calculated for CsgH3gN,Os[M+H'T (m/z):
643.2915; found: 643.2921. FTIR (KBr) v: 3445(—0H), 1727, 1715 (C
=0), 1616 (C=N).

Preparation of L-cu® complex

CuCl,-2H,0 (0.08 g, 0.45 mmol) was added to a stirred solution of
receptor L (0.19 g, 0.30 mmol) in absolute ethanol. The solution was
stirred at 50 deg C and the reaction process was monitored by TLC.
After reaction was finished, the solvent was removed under
reduced pressure and the solid complex was filtered, washed
several times with deionized water and dried in vacuum to obtain a
dark purple powder (0.17 g, yield: 76%). Elemental anal.: calculated
for C3gH39N406CuCl(%): C 61.74, H 5.18, N 7.38; found: C 61.89, H
5.32, N 6.82. HRMS (ES): calculated for [L+Cu®*~H']"(m/z): 704.2049,
found: 704.2072. FTIR (KBr) v: 3445(—OH), 1716, 1699 (C=0),
1590 (C=N).

Results and discussion

Synthesis and structural characteristics of L

Receptor L was synthesized by the nucleophilic addition-condensa-
tion reaction of rhodamine B hydrazide (1) and 7-formyl-6-hydroxy-
4-methylcoumarin (2) in absolute methanol (Scheme 1). L and the
intermediate 2 were characterized by 'y NMR, 3C NMR and HRMS
(ESI, Fig. S1-S6).

Equilibration time

The equilibration time for the complexation was evaluated between
L and Cu* ion (Fig. S7). No obvious absorbance variation of L (10
UM) at 562 nm was observed over a period of 15 min, indicating
that the five-membered spirolactam structure of sensor L was
stable. After the addition of Cu®* ions, the absorbance intensity at
562 nm increased instantaneously and reached a maximum after 60

J. Name., 2013, 00, 1-3 | 3


http://dx.doi.org/10.1039/c5ra12407g

Published on 01 September 2015. Downloaded by UNIVERSITY OF NEBRASKA on 01/09/2015 14:03:51.

RSC Advances

s. For further spectral measurements, a reaction time of 1 min was
used to ensure that the reaction was completed.

Scheme 1 Synthetic procedure of L.
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Absorption spectrum of L in the presence of competitive metal
ions

To gain an insight into the photochemical properties of L,
absorption changes upon addition of various metal ions were
performed in DMSO-H,0 (1:1, v/v) solution. As illustrated in Fig. 1,
the characteristic absorption peak centered at 562 nm (266-fold
absorbance enhancement in comparison with blank L) accompanied
with remarkable color response from colorless to magenta was
observed on the addition of Cu®". Amongst other tested metals,
only Fe*" and Fe®* caused a slight color change from colorless to
light pink, and a corresponding absorption peak appeared at 562
nm was observed as expected, akin to that observed with Cu“,
whereas Na*, K*, Co®*, Ni**, zn*, Mg*", A, ca®, Pb>*, Mn*', Hg”,
Ag', La*, Cd®* exerted either little or no disturbance on the UV-Vis
spectra of L. However, these changes induced by Fe** or Fe”* were
distinctly less in magnitude as compared to the changes observed
with Cu®* due to its low binding affinity to L, which indicated that
composite L can serve as a potential chemosensor for naked eye
detection of Cu®* in aqueous medium.

UV-Vis titration experiment

To further study the binding properties of L with cu®, we measured
the absorption properties of L (10 uM) upon addition of an
increasing concentration of cu® (0~10 uM) (Fig. 2). With
continuous addition of Cu®* ions, a sharp absorption band centered
at 562 nm emerged with increasing intensity, which induced an
obvious color change from colorless to magenta. Meanwhile, three
clear isosbestic points at 271 nm, 337 nm and 380 nm were
observed, which indicate the formation of only one visible active
copper complex. Furthermore, a linear dependence of the
absorbance at 562 nm as a function of Cu®* concentration was
observed (Fig. S8). These spectroscopic changes were characteristic
of the spirolactam ring of rhodamine as complexation process was
accompanied by ring-opening. For all concentrations of cu® ions
above 10 uM, the intensity of absorption at 562 nm reached
saturation, which suggested the formation of a 1:1 complex. The
stoichiometry between L and cu®* was confirmed by utilizing Job’s
method (Fig. 3). High resolution mass spectrometry (Figure S9)
provided further support for the formation of the 1:1 complex (m/z
calcd for [L +Cu®*~H']"=704.2049, m/z 0bsd=704.2072). On the basis
of non-linear fitting of the titration curve of a 1:1 binding model,
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the association constant of Cu®-L complex was determined to be
5.23x10* m* (Fig. S10). From the titration experiments, the
detection limit for Cu®* was calculated to be ~28 nM, which was
much lower than the WHO limit for Cu** (31.5 uM) in drinking water
[20]. This shows that our proposed method based on compound L
has the potential to monitor the copper concentrations in water
samples.

L Cu”C(:Z_J’Nin’ZﬂzJ’Fe:er Na® K* Mng’A13ﬁ’bz*].,aSJ'Ml:lz*'ngJ’CaalzJ’AgJ'Cdz*Fe:zfr

e G e . - - SN N
[ = e o — e e e~ e e B R i e,

L+Cu™
0.8 1
. 0.6
2
3
3]
1]
g
o 044
: / \
wn
Ha)
<
0.2 4 L, L+other metal ions 3 \
¥ LiFe 24
N
0.0
500 550 600

Wavelength/nm

Fig. 1 Naked-eye detectable color changes and UV-Vis absorption
spectra of L (10 uM, in DMSO) in DMSO/H,0 (1:1, v/v) solution
upon addition of various metal ions (10 uM, in H,0).

Absorbance/a.u.

T s T 3 T 4 T
300 400 500 600
Wavelength/nm

Fig. 2 Titration curves of L (10 uM, in DMSQ) in DMSO/H,0 (1:1, v/v)
solution upon addition of CuCl,-2H,0 (0~10 pM, in H,0). Inset
shows the color change of the solution before (left) and after (right)
the addition of Cu®".

2+ . .
Tolerance of L to Cu”" over other metal ions and anions
One basic requirement of an ion-selective chemosensor is its target
selectivity over other competitive substrates. The absorbance

response of L was highly selective for cu® over biologically and
environmentally relevant analytes (Fig. 4). No significant difference

This journal is © The Royal Society of Chemistry 20xx
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in the response of the L-cu® system in the absence and presence of
the interfering metal ions (5 equiv.) was observed, except for Hg“.
In order to clearly understand the interference of Hg2+ on the opti-
0.5+
0.4

0.3

0.2

Absorbance/a.u.

0.1+ #

0.0 ,
0.0 02

Ll Ll 1 1
04 0.6, 0.8 1.0
[Cu™ / (TL1AICu™ 1)

Fig. 3 Job’s plot of L-Cu** complex in DMSO/H,0 (1:1, v/v) solution.
The total concentration of L and Cu®* was 10 WM. The absorbance
was monitored at 562 nm.

cal response of L to Cu2+, a UV-Vis titration experiment was carried
out (Fig. S11). On gradual addition of Hg2+ (0~60 uM) to a solution
of L-cu® complex (10 uM), a slight loss of color was observed.
Meanwhile, the absorption band at 562 nm decreased with distinct
isosbestic points at 333 nm, 372 nm and 413 nm, indicating the
presence of UV-active species in equilibrium. For all concentrations
of Hg2+ ions above 50 uM (i.e., 60 uM, 6 equiv.; 100 uM, 10 equiv.),
the intensity of absorption at 562 nm almost reached saturation
(Fig. S11-S12). As a result, Hg2+ gave negative effect on the response
of Cu2+, probably because of the strong affinity of Hg2+ to L for
detaching cu® from the L-Cu** complex [15g], and the existing L-
Hg2+ complex was colorless, which was escaped from the visual
inspection and hence no spectral response as well. But the
competitive coordination was removed and generally reached a

balance when excess of Hg2+ ions were added into the L-Cu2+system.

The effect of different organic and inorganic anions was also
investigated in the same condition. Evidently, the coexistence of
these anions did not show any distinct influence on the recognition
process of cu® by L. In order to find out the effect of counter
anions in the sensing behavior of receptor L, the response of L with
cu® from different copper salts such as copper chloride, copper
sulfate, copper nitrate and copper acetate were investigated as
shown in Fig. S13. When 10 uM of L encountered 1 equiv. of Cu2+,
the response of L with the cu® from copper chloride was almost in
accordance with the Cu®* from other copper salts. These results
clearly demonstrated that receptor L can function as a high
selective/anti-disturbance sensor for Cu®* and could be used for the
practical detection of cu®* in water samples.

Proposed mechanism

To obtain a clear understanding of the structure of the L-cu®

complex, FTIR measurements were primarily employed (Fig. 5). The
characteristic stretching frequency of L at 1727 em™, 1616 cm 7,
corresponding to v (C=0) (the rhodamine unit) and v (C=N),
respectively, almost disappeared completely in the spectra of the L-
cu® complex. Meanwhile, the absorption peak of v (—OH) at 3445

This journal is © The Royal Society of Chemistry 20xx

cm™ decreased conspicuously. These spectroscopic changes showed
strong evidence that the spirolactam C=0, C=N and —OH groups
participated in Cu®* coordination.

'H NMR titration experiment was further carried out in DMSO-ds.
As shown in Fig. S14, upon the addition of 1 equiv. of cu® ions,
reduction in the intensity of the hydroxyl group (—OH, §=10.43
ppm) accompanied with a slight upfield chemical shift (6=0.03 ppm)
was observed, indicating deprotonation as a result of interaction
with cu’.

oy iy
\M 4 III. /
PNEAN & 1!. g
Noo7 A [/ . ..
o 5 N

>

Fig. 4 Absorbance intensity change profiles of L (10 uM, in DMSO) in
the presence of Cu** (10 uM, in H,0) or Cu*" (10 pM, in H,0) with
other metal ions or anions (M"™, M™, 50 pM, in H,0) in DMSO/H,0
(1:1, v/v) solution. (1) blank; (2) Cu™"; (3) Cu®*+Co’"; (4) Cu> +Ni**; (5)
cu*+zn®; (6) cu*'+Fe®; Cu*+CH,CO0~; (7) Cu®*+Na’; Cu®+F~; (8)
cu¥+Mg®"; cu+Cl; (9) Cu™ +AlP"; Cu®*+Br; (10) Cu**+Pb*"; Cu®*+I
=5 (11) cu®*+La®; cu™+HPO,*~; (12) Cu™+Mn®"; Cu®+H,P0O,~; (13)
Cu¥+Hg™; cu®+5,05°; (14) Cu*'+Ca®"; cu®*+C05>; (15) Cu'+Ag;
Cu™+HCO;~; (16) Cu*™+Cd™"; Cu®*+S0,%~; (17) Cu®+K*; Cu®*+HSO,~;
(18) Cu®*+Fe”; Cu®*+NO; ™. The absorbance was monitored at 562
nm.

To rule out the possibility that the absorbance changes
observed was not due to a chemical reaction (i.e., Chemodosimeter
[21]), the reversible binding of Cu®* and the sensor was established.
The reversibility experiment (Fig. S15) revealed that the 266-fold
absorbance enhancement of L caused by the addition of 1 equiv. of
Cu® ions can be removed completely by adding 1.5 equiv. of EDTA-
2Na, leading to the reconstitution of the spirolactam ring in the
rhodamine moiety and hence the loss of absorbance at 562 nm.

On the basis of the combined spectroscopic information and
previously reported literature [15(c), 22], a possible cu**-induced
deprotonation mechanism and coordination mode of receptor L
with Cu®* was proposed as shown in Scheme 2.

Practical application and recreational test

To investigate the preliminary application of chemosensor L, test
strips were facilely prepared by immersing the normal filter papers
into a saturated DMSO solution of L and then dried in vacuum.
These test strips were applied for sensing different cu®
concentrations, exhibiting colorimetric changes differentiable by
naked eyes. As depicted in Fig. 6, the well-marked red color of the
test strips intensified from 0, to 1.0x10° M, 1.0x10™ M, 1.0x10° M,
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1.0x107 M, 1.0x10" M and show that the discernible concentration
of Cu®™ can be as low as 1.0x10” M. These results indicated that
receptor L could serve as a good candidate for conveniently detect-
ing cu™in pure water samples.
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Fig. 5 (a) The whole FTIR spectra of L and L-cu® complex. (b) The
~1700 region of spectra of L and L-cu® complex.

Scheme 2 Proposed mechanism for the identification of cu® tri-
ggered by L.
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Taking advantage of the distinct color change above-
mentioned, a recreational test was then carried out using an A4
paper (Fig. 7). No obvious color change was observed when “#F
K" gaps were filled with Cu®* (1.0x107 M). Interestingly, it would
turn into magenta immediately after adding the saturated DMSO
solution of L dropwise, which made the chemical magic achieved in
a fancy way.

6 | J. Name., 2012, 00, 1-3

DOI: 10.1039/C5RA12407G
Journal Name

Fig. 6 Photographs of the test strips coated with L for colorimetric
detecting cu® ion in aqueous solution with different concentrat-
ions. Left to right: 0, 1x10™ M, 1x10° M, 1x10°M, 1x10* M, 1x10°

Fig. 7 Colorimetric response of Cu® ion in the absence or presence
of L. (top) None. (medium) cu®. (bottom) cu+

Conclusions

In summary, we have developed a new chemosensor L as a
colorimetric probe for the sensitive detection of cu” ion with a
short response time in semi-aqueous medium. The complex exhibit-
ed high selectivity for cu* ion over a panel of other metal ions.
Importantly, the detection limit (28 nM) of L for cu® falls
sufficiently below the limit criterion of drinking water (31.5 uM).
Due to the colorimetric response of L to Cu(ll), test strips containing
L were fabricated as a naked-eye indicator for cu® ion in pure
water samples, a recreational test was also achieved. Based on the
simple, rapid and cost-effective method, we believe that receptor L
will be an excellent prototype for the development of a novel
colorimetric Cu**-chemosensor.
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A colorimetric chemosensor was developed for sensitively detection and quantifi-
cation of Cu®" with a short response time in aqueous medium.
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