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1. Determination of association constant

The association constants (Ka) were also determined based on
the fluorescent titration curve using the equation as follows:
where I and I represent the intensity of host in the presence and
absence of ions, respectively, I; is the saturated intensity of host
in the presence of excess amount of ions; [A7] is the

concentration of 1ons added.
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2. 'TH NMR spectra of compound ZR
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Fig. S1 'H NMR spectra of compound ZR.
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3. BC NMR spectra of compound ZR
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Fig. S2 13C NMR spectra of compound ZR
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4. The Fluorescence Responses of ZR with anions
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Fig. S3 (a) Fluorescence emission data for a 1:50 mixture of ZR (20 uM)
and different anions in water (A,=370 nm). (b) Visual fluorescence
emissions of sensor ZR after the addition of various anions (50 equiv.) in

water on excitation at 365 nm using UV lamp.



5. The Fluorescence Responses of ZR to CN~ with other

competing anions
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Fig. S4 Fluorescent intensity of the competition experiments between

CN™ and other anions in water (A=370 nm).



6. A plot of fluorescence intensity Change of ZR with CN~
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Fig. S5 A plot of fluorescence intensity depending on the

concentration of CN™ in the range from 0 to 8.5 equivalents.



7. Calculation of binding constant Ka
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Fig. S6 Benesi-Hilderbrand plot of ZR with CN™.
Linear Equation: Y=-2.05x10""xX+3.01x10"
R?=0.9989

1/[ K, (I1-Ip) ]= -2.05%1077, (1;-15)=-590.6
K,=8.26x10° M1



8. Determination of Detection Limit of CN™
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Fig. S7 Plot of the intensity at 464 nm for a mixture of ZR and CN~
in water solution in the range 0-5.75 equiv. (A= 370 nm).
Linear Equation: Y=-97.51xX+613.94, R?=0.9987

§ = 2(Fy-F, )2
N-1

S=9.751x107, K=3

=0.435 (N=10)

LOD=Kxd/S
LOD=1.34x10°%M

Fy 1s the fluorescence intensity of ZR; F, is the average of the F,,.



9. Influence of pH on ZR
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Fig. S8 Influence of pH on the fluorescence of ZR



10. The Fluorescence Intensity Changes of ZR in the

Presence of CN~ and Cr3*
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Fig. S9 Fluorescence emission spectra of ZR (20 uM) in the
presence of CN™ (8.5 equiv.) or Cr*" (2.5 equiv.) in water (A.,=370
nm). Inset: photograph from left to right shows the change in the

fluorescence of only ZR, ZR+CN~ and ZR+CN+Cr** in water on

excitation at 365 nm.



11. Time-dependent Fluorescence Change of ZR with CN~
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Fig. S10 Time-dependent fluorescence change of ZR (20 uM) in the

presence of 12.5 equiv. of CN™ in water.



12. 'TH NMR spectra of ZR with addition of acid
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Fig. S11 Partial '"H NMR spectra of: (a) ZR, (b) acid (0.1 equiv.), (c) acid
(0.2 equiv.), (d) acid (0.5 equiv), (e) acid (1.0 equiv.), () acid (2.0 equiv.)

in DMSO-dg.



13. IR spectra of compound ZR and ZR+CN~
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Fig. S12 IR spectra of compound ZR and ZR+CN~ complex in KBr disks.



14. ESI-MS spectrum of ZR
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Fig. S13 ESI-MS spectrum of ZR.
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15. ESI-MS spectrum of ZR+CN~ complex
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Fig. S14 ESI-MS spectrum of ZR+CN™~ complex.



16. A complementary IMP logic function
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Fig. S15 The complementary IMP logic gate and its truth table. INP1 and

INP2 represent input CN~ and input Cr*, respectively.



17. Performance of ZR in the IMP gate mode
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Fig. S16 Performance of ZR in the IMP gate mode. The bars show the
emission intensity at 406 nm after each input combination in water

(Aex=370 nm).



