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1. Experimental section
1.1. Chemicals and apparatus

All reagents and organic solvents were purchased from commercial suppliers and used without
further purification. *H NMR spectra of compounds were recorded on a Bruker 600 MHz instrument.
Fluorescence spectra were carried out by a Hitachi F-4600 fluorescence spectrometer. The Scanning
Electron Microscope was obtained by FEI Quanta 250 FEG field emission scanning electron
microscope. The TG data were obtained by TG-209 F3 TG analyzer. Quantum yields were calculated by
using quinine sulfate (®q) 0.55 in 0.5 M H2SO4 solution as a standard. Fluorescence lifetime spectrum

was obtained using time correlated single photon counting method.

1.2. Synthesis
1.2.1. Synthesis of intermediate CPBlo

According to the method in the reference [1-3], 20 mL polyphosphoric acid (PPA) and 3,3'-di-
aminobenzidine 1 were added into a 50 mL flask and heated at 160 °C for 2 h. After they were
completely dissolved, 3.0 mmol trans-butenedioic acid (E-BA) 2 was added and the mixture was heated
to 170 °C for 48 h. After cooling to room temperature, the pH was adjusted to alkaline with NaOH
solution, and then a blue-black solid was obtained by the filtration.
1.2.2. Synthesis of series CPBIy

According to the method of reference [4-6], 1 mmol CPBlo, different molar n-CsHy:Br, 10 mL
MeCN and moderate NaOH were added into the reaction flask. After refluxing for 24 hours, the organic
solvent was evaporated in vacuo. The crude product was washed several times with plenty of water to

remove NaOH, and then the alkylation product was treated by the mixture of methylene chloride and

3



ethanol. Once the organic phase was collected continuously, and the solvent was removed in vacuo.
After the desired product was dried in a vacuum drying oven at 40 <C for 24 h, the purified soluble

alkylation solid product CPBI, was obtained.

1.3. Methods
1.3.1. General procedure for optical spectral measurements

The CPBI, samples were dissolved in DMSO to acquire stock solution. Then, CPBI, test solution
(DMSO/H-0, VIV = 9/1) was prepared for fluorescence emission spectra at room temperature. Among
them, 1 mg sample was dissolved in 15 mL mixed solvent.
1.3.2. Limit of detection

As the reported method [7], the limit of detection (LOD) was measured by the equation: LOD =
30/K. Therein, ¢ is the standard deviation of the blank measurements (n = 10), and the K is the slope of
the calibration curve.
1.3.3. SEM analysis

According to the reported method [8-10], the morphology for CPBIs and the morphology changes
of CPBI» combined with metal ions were determined by field emission scanning electron microscope.
1.3.4. XPS analysis

As the reported method [11-13], the combing energy of N1s, Ols and C1s in the product were

measured by Axis Ultra-DLD X-ray photoelectron spectrometer.



2. Characterization spectra and data of CPBIlo and serial CPBI,
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Figure S1. *H NMR spectrum of CPBlo.

CPBIlo, blue-black solid, yield 82.1%; 'H NMR (600 MHz, DMSO-ds, J, ppm): 6.87-7.08 (m, He,
=CH in main chain), 7.81-7.90 (m, Ha, Ar-H in benzimidazole unit of main chain), 7.96-8.08 (m, Hh,
Ar-H in benzimidazole unit of main chain), 8.18-8.25 (m, Hc, Ar-H in benzimidazole unit of main chain),
13.03 (s, Ha, NH in benzimidazole unit of main chain); IR (KBr), v, cm™: 3390, 3059, 1614, 1578, 1534,
1437, 1290, 1209, 956, 855, 802. According to the *H NMR result, the number-average molecular
weight (Mn) of CPBlIo is calculated to be about 2000 Da.
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Figure S2. *H NMR spectrum of CPBlI..

CPBI1, brown solid, yield 26.0 %, *H NMR (600 MHz, DMSO-ds, J, ppm): 0.86-0.92 (m, H;j, CH3
in N-alkyl chain), 1.35-1.62 (m, Hi, Hn, CH2 in N-alkyl chain), 1.78-1.83 (m, Hg, CH: in N-alkyl chain),
3.51-4.55 (m, Hf, NCH2 in N-alkyl chain), 6.88-7.21 (s, He, =CH in main chain), 7.56-7.62 (m, Ha, Ar-H
in benzimidazole unit of main chain), 7.68-7.72 (m, Hp, Ar-H in benzimidazole unit of main chain),
7.82-7.89 (m, Hc, Ar-H in benzimidazole unit of main chain), 12.69 (b, Hg, NH in benzimidazole unit of
main chain). IR (KBr), v, cm™: 3382, 3075, 2954, 2923, 2854, 1659, 1616, 1574, 1466, 1372, 1297, 964,
860, 803. According to the *H NMR result, the number-average molecular weight (M) of CPBI: is
calculated to be about 2900 Da.
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Figure S3. 'H NMR spectrum of CPBlI..

CPBI2, brownish-yellow solid, yield 54.2 %, 'H NMR (600 MHz, DMSO-ds, J, ppm): 0.86-0.91
(m, Hj, CHs in N-alkyl chain), 1.32-1.51 (m, Hn, Hi, CHz in N-alkyl chain), 1.78-1.84 (m, Hg, CH: in
N-alkyl chain), 4.23-4.51 (m, Hs, NCH> in N-alkyl chain), 6.85-7.19 (s, He, =CH in main chain),
7.56-7.62 (m, Ha, Ar-H in benzimidazole unit of main chain), 7.67-7.72 (m, Hp, Ar-H in benzimidazole
unit of main chain), 7.88-7.99 (m, Hc, Ar-H in benzimidazole unit of main chain), 12.81 (b, H4, NH in
benzimidazole unit of main chain); IR (KBr), v, cm™: 3390, 3054, 2955, 2927, 2853, 1654, 1617, 1568,
1461, 1327, 1229, 957, 857, 801, 724. According to the 'H NMR result, the number-average molecular
weight (Mn) of CPBI: is calculated to be about 3500 Da.
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Figure S4. H NMR spectrum of CPBls.

CPBI3, orange solid, yield 27.0 %, *H NMR (600 MHz, DMSO-ds, , ppm): 0.85-0.87 (m, H;j, CHs
in N-alkyl chain), 1.27-1.51 (m, Hx, Hi, CH2 in N-alkyl chain), 1.74-1.90 (m, Hg, CH: in N-alkyl chain),
4.04-4.50 (m, Hs, NCH> in N-alkyl chain), 6.87-7.26 (s, He, =CH in main chain), 7.58-7.62 (m, Ha, Ar-H
in benzimidazole unit of main chain), 7.72-7.77 (m, Hp, Ar-H in benzimidazole unit of main chain),
7.96-8.05 (m, Hc, Ar-H in benzimidazole unit of main chain), 13.16 (b, Hg, NH in benzimidazole unit of
main chain); IR (KBr), v, cm™: 3388, 3051, 2957, 2922, 2852, 1663, 1621, 1570, 1467, 1369, 1318, 963,

857, 795, 723. According to the *H NMR result, the number-average molecular weight (My) of CPBI3 is
calculated to be about 3700 Da.
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Figure S5.  *H NMR spectrum of CPBl..

CPBl3, orange solid, yield 33.9 %, 'H NMR (600 MHz, DMSO-ds, J, ppm): 0.86-0.88 (m, Hj, CHs
in N-alkyl chain), 1.36-1.63 (m, Hx, Hi, CH2 in N-alkyl chain), 1.75-1.87 (m, Hg, CH: in N-alkyl chain),
4.20-4.51 (m, Hf, NCH> in N-alkyl chain), 6.86-7.20 (s, He, =CH in main chain), 7.56-7.61 (m, Ha, Ar-H
in benzimidazole unit of main chain), 7.73-7.80 (m, Hp, Ar-H in benzimidazole unit of main chain),
7.89-7.99 (m, He, Ar-H in benzimidazole unit of main chain); IR (KBr), v, cm™: 3375, 3052, 2956, 2925,
2856, 1661, 1615, 1571, 1466, 1371, 1320, 961, 850, 802, 724. According to the *H NMR result, the
number-average molecular weight (Mn) of CPBI4 is calculated to be about 4300 Da.
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Figure S6. *H NMR spectrum of CPBlIs.

CPBIs, yellow solid, yield 77.4 %, *H NMR (600 MHz, DMSO-ds, , ppm): 0.86-0.90 (m, H;j, CHs
in N-alkyl chain), 1.23-1.28 (m, Hx, Hi, CH2 in N-alkyl chain), 1.58-1.65 (m, Hg, CH: in N-alkyl chain),
4.06-4.55 (m, Hf, NCH> in N-alkyl chain), 7.11-7.23 (s, He, =CH in main chain), 7.59-7.68 (m, Ha, Ar-H
in benzimidazole unit of main chain), 7.75-7.84 (m, Hp, Ar-H in benzimidazole unit of main chain),
7.91-8.04 (m, Hc, Ar-H in benzimidazole unit of main chain), IR (KBr), v, cm™: 3394, 3003, 2951, 2923,
2850, 1603, 1547, 1450, 1450, 1410, 1324, 1010, 922, 848, 646, 618. According to the *H NMR result,
the number-average molecular weight (My) of CPBls is calculated to be about 5100 Da.

CPBls, yellow solid, yield 73.5 %; IR (KBr), v, cm™: 3424, 3005, 2929, 2862, 2502, 2188 1628,
1587, 1526, 1436, 1392, 1047, 1009, 920, 878, 652, 619.

CPBI, yellowish solid, yield 74.3 %; IR (KBr), v, cm’: 3386, 2965, 2937, 2871, 2498, 2188,

1672, 1630, 1541, 1495, 1387, 1046, 1017, 921, 877, 651, 617.
10



3. The *H NMR spectra of CPBIs with different molar feed ratios
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Figure S7. The changes of *H NMR spectra of CPBIs with different molar feed ratios

[n(CsH11Br)/n(CPBIlo)].
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4. The FT-IR spectra of CPBIs with different molar feed ratios
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Figure S8. The FT-IR spectra of CPBIs with different molar feed ratios [n(CsH11Br)/n(CPBIo)].
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5. The full XPS spectra of CPBI, and its C1s, N1s peaks
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Figure S9. The full XPS spectra of CPBI2 (a) and its C1s (b), N1s (c) peaks.
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6. The effects of different feed ratios on serial CPBI,

Table S1. The effects of different feed ratios on yield, color and actual alkylation rate of CPBI.

Feed ratio Appearance of Actual alkylation

Sample No. (RBr/CPBIo) Yield (%) product rate (%) Mn (Da)
CPBI1 11 26.0 Brown 23.3 2900
CPBI2 2:1 54.2 Brownish yellow 37.4 3500
CPBIs 3:1 27.0 Orange yellow 43.7 3700
CPBl4 4:1 33.9 Orange yellow 58.2 4300
CPBIs 5:1 77.4 Yellow 77.2 5100
CPBIls 6:1 73.5 Yellow - -

CPBI« 7:1 74.3 Yellowish - -

14



7. The XRD analysis of CPBIs with different molar feed ratios
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Figure S10. The XRD analysis of CPBI, with different molar feed ratios [n(CsH1Br)/n(CPBIo)].
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8. TG analysis of serial CPBIs with different molar feed ratios

The thermal stability of polybenzimidazole modified by alkyl chain needs to be further

investigated with the help of thermogravimetric analyzer in O, atmosphere. The results are shown as

Figure S11.
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Figure S11. TG analysis of CPBIs with different molar feed ratios [n(CsH11Br)/n(CPBIo)].

It can be seen that, CPBlo itself has high thermal stability, the initial temperature of thermal
decomposition is 468.5 °C, the termination temperature is 654.2 °C, and the thermal weight loss rate
reaches 90.45% (Table S2).

After the N-alkylation reaction of CPBlo, the initial decomposition temperature of CPBI, is
significantly reduced. It may be due to that, after the N-alkylation reaction, the obtained polymers first
decompose the introduced alkyl chain part when the temperature rises, and the decomposition
temperature of the alkyl chain is lower than that of the main chain. Therefore, when n(CsH11Br)/
n(CPBIlo) is 1/1, the decomposition temperature is 208.8 °C, and the thermal decomposition temperature
continues to decrease with the increase of alkylation rate.

16



Table S2. The thermal decomposition temperatures of CPBIs with different feed ratios.

Feed ratio Initial temperature Terminal temperature ~ Thermo-gravimetric rate
(RBr/CPBIo) (T) (T) (%)
CPBlo 468.5 654.2 90.45
11 208.8 831.4 87.83
2:1 169.1 574.3 93.28
31 164.7 586.7 93.16
4:1 163.2 576.3 93.42
5:1 162.0 838.9 86.00
6:1 173.6 848.2 77.92
71 176.5 867.3 87.70

However, once the N-alkylation reaction is high enough, the obtained polymer is quaternary
ammonium (Table 1, in the main text). This enables the polymer to have certain crystallinity (see the
corresponding discussion in the main text), leading to the continuous increase of the initial and
termination temperature of thermal decomposition of the polymer CPBIs ~ CPBI7. In particular, the
termination temperature of thermal decomposition of polymer increases significantly. For CPBIz, the
termination temperature of thermal decomposition is as high as 867.3 °C (Table S2). The results are in
good agreement with the results of XRD test.

17



9. The SEM analysis of CPBIs with different molar feed ratios

Figure S12. SEM analysis of CPBI, with different molar feed ratios.
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10. Fluorescence spectra of CPBI, with different alkylation ratios

Table S3. Photophysical properties of CPBI, with different feed ratios.

Solution
Compounds T Y P Av °© Dy 9 Yo P AL © Photo images

(nm) (nm) (nm) (%) (nm) (nm)
CPBI1 411 498 87 12.43% 582 207 .
CPBI2 413 502 89 16.15% 604 229 .
CPBIs 412 509 97 13.45% 580 205 .
CPBl4 410 509 99 21.31% 577 202 .
CPBIs 411 498 87 13.88% 563 188 *
CPBls 414 497 83 11.76% 560 185 ' o

.

CPBI7 417 498 81 8.48% 548 173

3

& Experimental absorption maxima.

b Experimental emission maxima.

¢ Stokes shift.

4 The fluorescence quantum yields.

19



11. Effects of different solvent systems on the fluorescence properties of CPBI,
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Fluorescence emission spectra in different polar solvents (Aex = 375 nm) of CPBI: (a),

CPBI: (b), CPBIs (c) and CPBI4 (d).
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12. Effects of different water content on the fluorescence properties of CPBI,
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Figure S14. Fluorescence emission spectra in DMSO solutions (1 mg/15 mL) with different water
content as DMSO/H-0 (v/v) of CPBI1 (a), CPBI2 (b), CPBIs (c) and CPBI4 (d), Aex = 375 nm.
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13. The competitive experiments of CPBI, for Cu?* or Zn?*
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Figure S15. Fluorescence emission spectra of sensor CPBI2 solution (1 mg/15 mL in DMSO/H-0,
viv, 9/1) with Zn?* (100 M) and other metal ions (100 M) (a) and comparison of fluorescence
quenching rate (b), fluorescence emission spectra of Cu?* (100 xM) and other metal ions (c) and

comparison of fluorescence quenching rate (d), Aex = 375 nm.
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14. The selective experiments of CPBI: towards metal ions
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Figure S16. The fluorescence selectivity study of different metal ions (100 xM) in CPBI1 (1 mg/15
mL in DMSO/H20, v/v, 9/1) solution (a), the influence of adding different metal ions (100 M) on
CPBI1 fluorescence intensity at 500 nm (b), Aex = 375 nm.

23



15. The competitive experiments of CPBI1 for Cu?* or Zn?*
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Figure S17. Fluorescence emission spectra of sensor CPBI1 solution (1 mg/15 mL in DMSO/H-0,
v/v, 9/1) with Cu?* (100 xM) and other metal ions (100 M) (the upper), fluorescence emission spectra
of Zn?* (100 «M) and other metal ions (100 xM) (the lower), Aex = 375 nm.
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16. Fluorescent titration and detection limit of CPBI; for Cu?*

Based on the fluorescence titration data of CPBI1 and Cu?* (Figure S18), the LOD of CPBI: for
Cu?*is obtained as 8.2 x10° M according to the LOD calculation formula "LOD = 3/K".
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Figure S18. Fluorescence emission spectra of CPBI1 (1 mg/15 mL in DMSO/H20, v/v, 9/1) solution
with different concentrations of Cu?* and the linear relationship between CPBI1 and low concentrations
of Cu?*, Aex = 375 nm.

Compared with Cu?* sensors reported recently, CPBI:1 can sensitively detect Cu?" (more
comparison can be seen in the following Table S5 in this SM).
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17. Fluorescent titration and detection limit of CPBI; for Zn?*

Based on the fluorescence titration data of CPBI1 and Zn?* (Figure S19), the LOD of CPBI: for
Zn?" is obtained as 8.51 <10 M according to the LOD calculation formula "LOD = 35/K".
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Figure S19. Fluorescence emission spectra of CPBI1 (1 mg/15 mL in DMSO/H20, v/v, 9/1) solution
with different concentrations of Zn?* and the linear relationship between CPBI1 and low concentrations
of Zn?*, hex = 375 nm.

Compared with Zn?" sensors reported recently, CPBIl:1 can sensitively detect Zn?* (more

comparison can be seen in the following Table S6 in this SM).

26



18. The selective experiments of CPBI3z towards metal ions
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Figure S20. The fluorescence selectivity study of different metal ions (100 xM) in CPBI3 (1 mg/15
mL in DMSO/H20, v/v, 9/1) solution (a), the influence of adding different metal ions (100 M) on
CPBIs fluorescence intensity at 510 nm (b), Aex = 375 nm.
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19. The competitive experiments of CPBIs for Cu?* or Zn?*
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Figure S21. Fluorescence emission spectra of sensor CPBI3 solution (1 mg/15 mL in DMSO/H-0,

viv, 9/1) with Cu?* (100 M) and other metal ions (100 xM) (the upper), fluorescence emission spectra
of Zn?* (100 «M) and other metal ions (100 xM) (the lower), Aex = 375 nm.
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20. Fluorescent titration and detection limit of CPBI3 for Cu?*

Based on the fluorescence titration data of CPBIs and Cu?* (Figure S22), the LOD of CPBIs3 for
Cu?*is obtained as 4.42 %10 M according to the LOD calculation formula "LOD = 36/K".
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Figure S22. Fluorescence emission spectra of CPBI3 (1 mg/15 mL in DMSO/H20, v/v, 9/1) solution
with different concentrations of Cu?* and the linear relationship between CPBI3 and low concentrations
of Cu?*, Aex = 375 nm.

Compared with Cu?* sensors reported recently, CPBIlz can sensitively detect Cu?" (more

comparison can be seen in the following Table S5 in this SM).
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21. Fluorescent titration and detection limit of CPBI3 for Zn%*

Based on the fluorescence titration data of CPBI3 and Zn?* (Figure S23), the LOD of CPBIs3 for

Zn?" is obtained as 3.68 <10 M according to the LOD calculation formula "LOD = 35/K".
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Figure S23. Fluorescence emission spectra of CPBI3 (1 mg/15 mL in DMSO/H20, v/v, 9/1) solution
with different concentrations of Zn?* and the linear relationship between CPBIs and low concentrations

of Zn?*, hex = 375 nm.

Compared with Zn?* sensors reported recently, CPBIlz can sensitively detect Zn?* (more

comparison can be seen in the following Table S6 in this SM).

30



22. The selective experiments of CPBI4 towards metal ions

a) 2000 b) 2000
® —(CPBI, —Cd¢" (b)
1500 1500
5
g
g 10004 £ 1000
£ s
o L
L
5
00 500
0+ L T ' T i T T 0
400 500 600 700 800 6\"3“@ go,g B TS g ¥ g% F &
Do QY (4 S A0 S
© Wavelength (nm) & TAIVF P T PPRERLCAF TP v O«

CPBI, Na*

Figure S24. The fluorescence selectivity study of different metal ions (100 «M) in CPBI4 (1 mg/15
mL in DMSO/H20, v/v, 9/1) solution, Aex = 375 nm (a), the influence of adding different metal ions
(100 M) on CPBI4 fluorescence intensity at 510 nm (b) and the color change of the solution (c).
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23. The competitive experiments of CPBI, for Cu?* or Zn?
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Figure S25. Fluorescence emission spectra of sensor CPBl4 solution (1 mg/15 mL in DMSO/H-0,
v/v, 9/1) with Zn?* (100 M) and other metal ions (100 M) (a) and comparison of fluorescence
quenching rate (b), fluorescence emission spectra of Cu?* (100 xM) and other metal ions (100 zM) (c)
and comparison of fluorescence quenching rate (d), Aex = 375 nm.
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24. Fluorescent titration and detection limit of CPBI, for Cu?*

Based on the fluorescence titration data of CPBIls and Cu?* (Figure S26), the LOD of CPBI4 for
Cu?*is obtained as 2.2 x10° M according to the LOD calculation formula "LOD = 3/K".
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Figure S26. Fluorescence emission spectra of CPBIl4 (1 mg/15 mL in DMSO/H20, v/v, 9/1) solution
with different concentrations of Cu?* and the linear relationship between CPBIl4 and low concentrations
of Cu?*, Aex = 375 nm.

Compared with Cu?* sensors reported recently, CPBIls can sensitively detect Cu?" (more

comparison can be seen in the following Table S5 in this SM).
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25. Fluorescent titration and detection limit of CPBI4 for Zn%*

Based on the fluorescence titration data of CPBIl4 and Zn?* (Figure S27), the LOD of CPBI4 for
Zn?" is obtained as 1.93 <10 M according to the LOD calculation formula "LOD = 35/K".
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Figure S27. Fluorescence emission spectra of CPBIl4 (1 mg/15 mL in DMSO/H20, v/v, 9/1) solution
with different concentrations of Zn?* and the linear relationship between CPBI4 and low concentrations
of Zn?*, hex = 375 nm.

Compared with Zn?" sensors reported recently, CPBIls can sensitively detect Zn?* (more

comparison can be seen in the following Table S6 in this SM).
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26. The plots of CPBI. vs concentration of Cu?* and Zn?*
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Figure S28. Stern-Volmer diagram of the interaction of sensors CPBIl4 with Cu?* (a) and Zn?* (b) (the
illustration shows the Stern-Volmer linear diagram at low concentrations).
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27. Comparison of detection limits of Cu?* and Zn?* by serial CPBI,

Table S4. Comparison of LOD when the sensor CPBI, detects Cu?" and Zn?*.

Sensor LOD for Cu?* LOD for Zn?*
CPBlI1 8.20 x10° M 8.51 x10°M
CPBI2 5.98 x10° M 6.02 x10° M
CPBl3 4.42 x10° M 3.68 x10°M

CPBl4 221 x10° M 1.93 x10° M
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28. The changes of FT-IR spectra and morphology before or after the combination

with analytes
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Figure S29. FT-IR spectra (a), SEM images of CPBI1 before and after the addition of Cu?* or Zn?* (b:
CPBI1 + Zn?"; ¢c: CPBI1 + Cu?*; d: CPBI).
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Figure S30. FT-IR spectra (a), SEM images of CPBI3 before and after the addition of Cu?* or Zn?* (b:
CPBIs + Zn?"; ¢c: CPBI3 + Cu?*; d: CPBI3).
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Figure S31. FT-IR spectra (a), SEM images of CPBI4 before and after the addition of Cu?* or Zn?* (b:
CPBl4 + Zn?"; ¢c: CPBIl4 + Cu?*; d: CPBl4).
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29. TCSPC plots for CPBI; and CPBI. interacted with Cu?* and Zn?*
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Figure S32. Time-correlated single photon counting (TCSPC) plot for CPBI: (left) and CPBI4 (right)

interacted with Cu?* and Zn?* (Aex = 375 nm, Aem = 504 nm for CPBI2 and Aem = 510 nm for CPBla,
respectively).

39



30. Comparison of CPBI, with Cu?* and Zn?* probes available in the literature

Table S5.  The comparison of probe CPBI, with the reported Cu?* probes in solution.

Detection .
No. Probe type Solvent limit Signal types Ref.
In-MOF based dual-
1 responsive fluorescence Aqueous solution | 6.06 %108 M Turn-off [14]
probe
Rhodamine B integrated . 4 Fluorescence
2 Agueous solution | 1.91 <10 M . i [15]
ZIF-8 ratiometric
Possessing an anthracene ]
3 scaffold as a fluorophore and Aqueous media 3.9 <108 M Turn-off [16]
ferrocene as a redox active unit
4 Fes0s@Si02-NH2/CQDs | Aqueous solution | 1.6 <107 M Turn-off [12]
. PBS solution (10
5 A dicyanomethylene- mM, pH = 7.4,50% | 2.54 x10®% M Turn-on [17]
N-acetyl-L-cysteines
6 y Y Aqueous solution | 4.8 <107 M Turn-off [18]
(NALC) (NALC-CdS QDs)
Dual-functional .
7 _ Aqueous solution | 7.67 <108 M Turn off [19]
peptide-based probe
8 4-Hydroxyhypoxidone Aqueous solution | 4.0 x10° M Turn-on [10]
9 Dibenzimidazole-based Aqueous solution | 9.4 <108 M Turn off [21]
10 BODIPY derivatives MeOH 1.0 X107 M Turn-off [22]
EtOH /PBS buffer
11 Carbon dots (1:4, VNV, 10mM, | 2.89 x10° M Turn-off [23]
pH =7.4,37°C)
A hemicyanine scaffold as PBS buffer (1% 9
12 4.0x10° M Turn-on [24]
the fluorophore DMSO, pH =7.4)
13 Carbazole-based Aqueous solution | 7.80 x10° M Turn-off [25]
Aminophenylbenzimidazole | Aqueous HEPES 8 : .
14 derivati buffer (10 mM, pH | 2.3 x10°M Ratiometric | [26]
erivative = 7.)
DMSO/H,0 (2:8
15 Pyrene-based V/IV), 50 mM 7.3 %10 M Turn-off [27]

HEPES, pH = 7.4)
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A coumarin-containing

THF/H20 (1/99,

16 _ 3.6 10" M Turn-off 28
Schiff base VIV) [28]
Carbon nitride@gold ]
17 nanoclusters (WS- Aqueous solution | 3.63 x10°M Turn-off [13]
GCN@AUNCs) nanocomposite
Oevinyl protected hydroxyl CH3CN-PBS
18 Yip yaroxy : 6.7 <107 M Ratiometric [29]
benzaldehyde buffer (3:7, VIV)
o HEPES buffer
19 A dansyl derivative solution (10 mM, 2.9 %107 M Turn-off [30]
pH=7.4)
[1,2-Phenylenediamine-2,6-
pyridinedialdehyde macrocyclic ; -10 .
20 Schiff base] (BP-MSB) based Aqueous solution | 8.3 x10*" M Turn-off [31]
on 2,6-pyridinedialdehyde
DMSO/H;0 9
CPBI:1 8.20 x10° M Turn-off
(9/1, VIV)
DMSO/H;0 9
i CPBI: 5.98 x10° M Turn-off
This (9/1, VIV)
work DMSO/H,0
CPBI3 ? 4.42 x10° M Turn-off
(9/1, VIV)
DMSO/H,0
CPBl4 ? 221 x10° M Turn-off

(9/1, VIV)
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Table S6.  The comparison of probe CPBI, with the reported Zn?* probes in solution.

No. Probe type Solvent Detection limit Signal types Ref.
Quinoline-based . 7
1 Agqueous solution 6.0 10" M Turn-on [18]
chemosensor
i H>O/CH3;0H
2 Schiff base 3.84 x10°M Turn-on 32
(80720, VIV) [32]
5,5"-Diaryl-2,2":6'2"-
3 y_ . CHsCN (10° M) 1.0 100 M Turn-on [33]
terpyridines
7,8-Benzochromone-3-carb EtOH/H20 (9/1,
4 aldehyde(fluorescein)- VIV 3.4 %107 M Turn-on [34]
hydrazone )
Anthracene possessin
5 . p. . J CHsCN 3.03 x10°% M Turn-on [35]
amide functionality
Based rhodamine 6G EtOH/H0 (8/2,
6 condensed isophorone vV /\2/ ( 8.22 x10% M Turn-on [36]
moiety (RHI) )
(E)-1-(6-(4-(2-(2-(2-methoxy-
ethoxy)ethoxy)eth-oxy)-3,5-di- | Methanol/Buffer 3
7 methylstyryl)quinolin-2-yl)- 25 x10°M Turn-on [37]
N,N-bis(pyridin-2-ylmethylmet (1/9, VIV)
h-anamine (TEO-MPVQ)
8 Naphthalimide-derived HEPES 1.0 x10° M Turn-on [38]
A star-shaped Schiff i
9 P Aqueous solution 2.4 x10°% M Turn-on [39]
base
8-Amidoquinoline .
10 _ k _ Aqueous solution | 3.36 <108 M Turn-on [40]
Derivatives
R EtOH/H20 (9/1,
11 Naphthalene derivative 3.17 x10° M - 41
p VIV, pH = 7.4) Turn-on [41]
DMSO/H;0 (1/9,
12 A bisphenol based v /VZ) ( 2.8 <100 Mm Turn-on [42]
Formylcoumarin and MeOH-H20 (4/1, &
13 aminoquinoline moieties VIV) 3.75 10" M Turn-on [43]
. PBS (pH = 7.24,
14 A coumarin-based 9.5 %107 M - 44
60% DMF) Turn-on [44]
Molecular brushes of . 6
15 ) Aqueous solution 8.9 x10° M Turn-on [45]
poly(2-oxazoline)
DMSO/H;0 (3:1,
16 Anthracene-based 20 ( 3.6 x10% M Turn-on [46]
VIV)
A novel salen 3
17 o DMF 1.63 x10° M Turn-on [47]
derivative
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Heterocyclic-fused naphthal-

imide fluorophore, and the zinc |  Phosphate buffer 9
18 receptor, N,N-bis(2-pyridyl- . 4.0 x10° M Turn-on [54]
methyl)-ethylenediamine solution
(BPEN).
19 Thiophen-based CHsCN 6.0 10" M Turn-on [48]
Benzothiazole as signal | DMF/H20 (1/1, VIV,
20 _ J 0.01 MHEPES, pH= | 1.27 <107 M Turn-on [49]
unit 6.0)
DMSO/H;0 B
CPBI1 8.51 x10° M Turn-off
(9/1, VIV)
DMSO/H;0 B
. CPBI: 6.02 x10° M Turn-off
This (9/1, VIV)
work DMSO/H,0
CPBls 2 3.68 x10° M Turn-off
(971, VIV)
DMSO/H20
CPBl4 2 1.93 x10° M Turn-off
(971, VIV)
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