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Figure S1 'H NMR spectrum of DK in DMSO-ds,
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Figure S2 *CNMR spectrum of DK in DMSO-dg
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Figure S3 ESI-MS spectrum of DK,
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Figure S4 Black bar: Absorption spectra of DK with different anions in HEPES buffer /CH;CN (0.01 M,
pH=7.3, V/V = 10:90) solution. Red bar: Absorption spectra of DK with the mixture of CN” and other anions
in HEPES buffer /CH3;CN (0.01 M, pH=7.3, V/V = 10:90) solution. 1-16: F, CI', Br,, I', SO,%, SO5”, S, NOs/,
NO;, PO,*, CO5”, HCO3, AcO’, EDTA, H,PO,, CN'.
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Figure S5 Black bar: Absorption spectra of DK with the mixture of Ni*" and other metal ions in HEPES buffer
/CH3CN (0.01 M, pH=7.3, V/V = 10:90) solution. Red bar: Absorption spectra of DK with different metal ions

=7.3, VIV = 10:90) solution. 1-20: Fe**, Fe**, Hg?*, Na*, Cu®*, Co®,
Zn**, Ag', K*, Ba®", Pb®*, Y**, A, Sr¥*, Mn?*, Ca?".

in HEPES buffer /CH;CN (0.01 M, pH
Mg?*, ce**, Cd®*, Ni¥,
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Figure S6 A Job’s plot for the DK and CN based oncontinuous variation method.

Absorbance at 399nm
u

—7T v 1 11T+ T1 11T 17171
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

[Ni*"JA(Ni* [+[DK])

Figure S7 A Job’s plot for the DK and Ni** based oncontinuous variation method.
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Figure S8 Job’s Plot showing the 1:1 stoichiometry between DK and CN'. (a) Absorption spectra of DK
(1.0<10° M) in the presence of different concentration of CN™ (0.2-1.7 equiv.) in HEPES buffer /CH;CN (0.01
M, pH=7.3, V/V = 10:90) solution. (b) A plot of absorption intensity depending on the concentration of CN" in

the range from 0.2-1.7 equiv.
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Figure S9 Job’s Plot showing the 2:1 stoichiometry between DK and Ni*". (a) Absorption spectra of DK
(1.0x10"° M) in the presence of different concentration of Ni** (0.05-1.0 equiv.) in HEPES buffer /CH;CN
(0.01 M, pH=7.3, V/V = 10:90) solution. (b) A plot of absorption intensity depending on the concentration of

Ni?* in the range from 0.05-1.0 equiv.
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Figure S10 ESI-MS data of [DK-CN + H']".
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Figure S11 ESI-MS data of [DK+2Ni**+2NO3 +H']".
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Figure 12 *H NMR titration spectra (DMSO-dg, 400 MHz): (a) DK upon addition of CN™ (a-f:

0-1.5equiv.); (b) DK upon addition of Ni?* (a-f: 0-0.75 equiv.).
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Figure S13 FT-IR spectra of DK and DK + CN" in KBr disks.
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Figure S14 FT-IR spectra of DK and DK + Ni** in KBr disks.
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The calculation of the detection limits (LOD):

Equation y=a+bx
Adj. R-Square 0.85236
Value Standard Emor
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8 Stope 03817 002720
(]
0.5 4
[} n L}
I3}
% ]
Q [
2
o
@
Q
< 04 -
[
0.3 [ ]
[
T E T g T
0.3 0.6 0.9

[CNY1x 10° M
Figure S15 Detection limit of DK towards the detection of CN".

The linear equation was “y = 0.34617x + 0.20786”.

According to the common equation “DL = 36/k” that the value of signal-to-noise ratio (S/N) was regulated
at “3”.

“5” was the standard deviation of blank measurements (25 times detection). ¢ = 0.02

“k” represented the slope between absorbance versus the concentration of CN ™. k = 0.34617x10’

LOD=Kx§/S=17x 10" M.
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Equation y=a+bx
Adj R-Square 087024
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Figure S16 Detection limit of DK towards the detection of Ni*".
The linear equation was “y = 0.76855x + 0.18407”.
According to the common equation “DL = 36/k” that the value of signal-to-noise ratio (S/N) was regulated

at “3”.
“5” was the standard deviation of blank measurements (25 times detection). ¢ = 0.019
“k represented the slope between absorbance versus the concentration of Ni**. k = 0.76855x10’

LOD=Kx8/S=7.4x10°M.
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Table S1 Comparison with the reported chemosensors with DK. The maximum allowable level of drinking

water stipulated by the World Health Organization (WHO) were 1.9 uM for CN~ and 0.34 uM for Ni** -2,

Detected Detection Detection
Chemosensor ] o ) Refs.
ion limit medium
N
N s THF/H,0 (2:8
@N O~ )= \ND CN 1.34x10 " M O 3
@ Ce A%

S
H DMSO/H,0 (9:1,
Noy Ay N CN 48 x10'M O
© H © vIv)

DMSO/H,0
NO, solution (6:4, viv,
C[SJQ CN™ 1.8x10 "M  containing 0.01 >
M HEPES, pH
7.26)

I A s M N L, DMSO/H,0 (9:1,

S\ s = CN™ 46 x10'M
S@ VIv)

HEPES buffer
N OH /CH4CN (0.01
@i > \N:C/Q CN 17 x10° M N Present work
s i M, pH=7.3, VIV
=1.9)

_N, MeOH/H,0 1 :
N Ni%* 1.1 x10°M 1, HEPES buffer, !
pH=7.0

Ni%* 2.61x10%M Ethanol 8

THF/H,0
(1.5:8.5, viv)

Ni%* 1.91 x10° M
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OO OH  HO OO MeOH/H,0 (1:1
OH HO

OV@yo Ni%* 491 x10°M  (v/v), HEPES (50 10
OO OO mM), pH at 7.4
HEPES buffer
N ¥ ICHLCN (0.01
\>/N\N=C/@ Ni%* 7.4x10°M N ( Present work
s Ho M, pH=7.3, VIV
=1.9)

Figure S17. Test papers immersed in tap water contaminated with different contaminants, from left to right:

the distilled water, the solutions of CN" in tap water and the tap water.
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