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I. Experimental Section

Calculation of the detection limit (LOD)
LOD =3c/S

o: the standard deviation of the blank solution.
x is the mean of the blank measures; x; is the values of blank measures; n is the number of tested

blank measure (n = 10)
S: the slope of the linear calibration plot between the absorption intensity and the concentration of

Cu?" or Ni%".



II. Supplementary Spectra
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Fig. S1 (a) Profile of pH dependence of the absorption intensity of probe CPH (10 uM) at 538 nm in the
absence and presence of 2.0 equiv. of Cu?* in water. (b) Profile of pH dependence of the absorption
intensity of probe CPH (10 pM) at 494 nm in the absence and presence of 1.0 equiv. of Ni** in water.
The pH of water is 2, 3,4, 5,6, 7, 8, 9 and 10.
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Fig. S2 (a) Absorption intensity spectra of probe CPH (10 uM) upon addition of 10 eq. (100 pM) of
various metal ions in pure water at room temperature. (b) Histogram representing the absorption intensity
at 538 nm, (c) Histogram representing the absorption intensity at 494 nm. Each spectrum was recorded
after addition of the corresponding species and shaked well. Metal ions: Cu?*, Ni**, Ag*, Bi¥*, Zr**, Fe?",
Cd?", Pb?", Fe3*, Ba?*, Mg?*, Mn?*, Zn?*, Hg?*, Ca?*, Cr3', Ru’" Hg", Ti** and AI*".
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Fig. S3 The photograph of probe CPH (10 uM) in the presence of various metal ions (10.0 equiv.)
including probe CPH alone, Cu?*, Ni**, Ag®, Bi¥*, Zr*', Fe?*, Cd**, Pb?*, Fe¥*, Ba?*, Mg?*, Mn?*, Zn?*,

Hg?', Ca?*, Cr’*, Ru’" Hg", Ti** and AI’" in pure water at room temperature.
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Fig. S4 Absorption spectra of probe CPH (10 uM) in the presence of various analysts. Black line (CPH,
10 uM), red line (CPH (10 uM) + Cu?* (10 uM)), blue line (CPH (10 uM) + Ni?* (10 uM)), pink line
(CPH (10 uM) + Cu?* (10 uM) + Ni?* (10 uM)), green line (CPH (10 uM) + Cu?* (10 uM) + NiZ* (10 uM)
+ EDTA-2Na (100 uM)).
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Fig. S5 (a) Benesi-Hildebrand plot (absorbance at 538 nm) of CPH with Cu?*. From the plot, we could
obtain the association constants (K,) of CPH with Cu?" is 3.287 x 10° M-, (b) Li’s equation plot
(absorbance at 494 nm) of CPH, assuming 2:1 stoichiometry for association between CPH and Ni?*. ‘Ct’
means the concentration of CPH, and ‘a’ does [(Ax-Amax)/(Ao-Amax)]. The association constants (K,) of
CPH with Ni?*is 1.66 x 10'° M2,

Note: The association constant (K,) of CPH with Cu?" was determined based on the absorbance titration
curve using the Benesi-Hildebrand equation as follows:

1(Amas - Ao) = [1/(A - A)IX[ (K, X [Cu¥*+ 1]



where A and A, represent the absorbance of host in the presence and absence of ions, respectively, Aax
is the saturated absorbance of host in the presence of excess amount of ions; [Cu?'] is the concentration
of Cu?*added.
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Fig. S6 (a) Change of absorption spectra of CPH after alternate addition of Cu?"and EDTA-2Na. Black
line (CPH), red line (CPH + Cu?"), blue line (CPH + Cu?" + EDTA-2Na), purple line (CPH + Cu?" +
EDTA-2Na+ Cu?"), green line (CPH + Cu?"+ EDTA-2Na+ Cu?" + EDTA-2Na), pink line (CPH + Cu?*
+ EDTA-2Na + Cu?" + EDTA-2Na + Cu?") and (b) reversibility studies. The inset photos show the
visible-light color changes of probe CPH (10 uM) under different conditions. Each spectrum was
recorded after addition of the Cu?>*/ EDTA-2Na and shaked well.
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Fig. S7 (a) Changes of absorption spectra of CPH after the addition of Ni?" and citric acid. Black line
(CPH), red line (CPH + Ni?") for 1 min, blue line (CPH + Ni?* + citric acid) for 30 min, pink line (CPH
+ Ni?* + citric acid) for 60 min at room temperature. (b) The absorption intensity at 494 nm at different
time. The inset photos show the visible-light color changes of probe CPH (10 uM) and CPH (10 pM)

upon addition 10 equiv. of Ni?* and 100 equiv. of citric acid under visible light at different time.
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Fig. S8 The linear changes of the absorption intensities of probe CPH at (a) 538 nm and (b) 494 nm

and as a function of Cu?*/Ni?* concentration.



III. '"H NMR, 3C NMR and HRMS chart
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Fig. S9 'H NMR spectrum of compound 1 in CDCl;.
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Fig. S10 3C NMR spectrum of compound 1 in CDCls;.
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Fig. S12 13C NMR spectrum of compound 2 in CDCls.



(433
T—..—.W.
SIL'L

6t'2
0s'e
058'2
058'2:

Lg'E
PEE
e

S¥E
e
are

a5'g
L5
SL9
9.9
LIy
LIS
Se'L
wm.h”v
a5'L
om.hu.ﬂ
vm.w..r

se'g
9e'g
leg
ae'g

e
006
006

E0EL—

CPH

(O]

Et,N

Lt

=00'L
F20'L

96°0
W
€01
00k
0L

00k

FE0'L

5.0 4.0 3.0 20 1.0 0.0

6.0
f1 (ppm)

1.0 10.0 9.0 8.0 7.0

12.0

Fig. S13 '"H NMR spectrum of probe CPH in DMSO-d.
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Fig. S14 13C NMR spectrum of probe CPH in DMSO-d,.
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Fig. S15 HRMS spectrum of probe CPH,
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Fig. S16 HRMS spectrum of the product from the reaction between probe CPH and CuSOy,.
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Fig. S17 HRMS spectrum of the product from the reaction between probe CPH and NiSO,.
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