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Table S1 Crystal data and structure refinement parameters for the {Zny4} cluster.
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Table S2 The selected bond lengths [A] and angles [°] of the {Zny} cluster.

N(9)-Zn(1)#1 2.286(6) Zn(1)-N(1) 2.001(6)
N(7)-Zn(1)#1 2.015(6) Zn(2)-CI(1) 2.187(2)
Zn(1)-Zn(1)#1 3.160(2) Zn(2)-0(3) 2.015(4)
Zn(1)-0(3) 2.051(5) Zn(2)-N(6) 2.023(6)
Zn(1)-0(3)#1 2.160(5) Zn(2)-N(2) 1.993(6)
C(15)-N(9)-Zn(1)#1 129.4(5) C(14)-N(9)-Zn(1)#1 113.3(5)
C(13)-N(7)-Zn(1)#1 121.3(5) N(6)-N(7)-Zn(1)#1 131.4(4)
N(9)#1-Zn(1)-Zn(1)#1 136.96(18) N(7)#1-Zn(1)-N(9)#1 73.7(2)
N(7)#1-Zn(1)-Zn(1)#1 107.00(17) N(7)#1-Zn(1)-0(3)#1 87.4(2)
N(7)#1-Zn(1)-0(3) 119.8(2) O(3)#1-Zn(1)-N(9)#1 158.9(2)
0(3)-Zn(1)-N(9)#1 98.2(2) O3)#1-Zn(1)-Zn(1)#1 40.08(13)
0(3)-Zn(1)-Zn(1)#1 42.70(13) 0(3)-Zn(1)-0(3)#1 82.79(19)
N(1)-Zn(1)-N(9)#1 99.4(2) N(1)-Zn(1)-N(7)#1 149.4(3)
N(1)-Zn(1)-Zn(1)#1 98.26(18) N(1)-Zn(1)-0(3)#1 101.7(2)
N(1)-Zn(1)-0(3) 90.4(2) 0(3)-Zn(2)-CI(1) 112.74(15)
0(3)-Zn(2)-N(6) 98.9(2) N(6)-Zn(2)-CI(1) 123.62(18)
N(2)-Zn(2)-CI(1) 117.17(19) N(2)-Zn(2)-0(3) 95.7(2)
N(2)-Zn(2)-N(6) 103.9(2) Zn(1)-0(3)-Zn(1)#1 97.21(19)
Zn(2)-0(3)-Zn(1) 111.9(2) Zn(2)-0(3)-Zn(1)#1 110.3(2)
N(7)-N(6)-Zn(2) 107.6(4) C(18)-N(6)-Zn(2) 144.9(5)
C(6)-N(2)-Zn(2) 139.5(5) N(1)-N(2)-Zn(2) 114.3(4)
N(2)-N(1)-Zn(1) 125.3(5) C(1)-N(1)-Zn(1) 127.5(5)

Symmetry transformations used to generate equivalent atoms: #1: -x+1, -y+1, -z+1.
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Fig. S1 PXRD of the {Zn4} cluster after being immersed in aqueous solutions of CI-
and His for 3 days.
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Fig. S2 The TGA curve of the {Zny} cluster.
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Fig. S3 Excitation and emission spectra of free Opt ligand.
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Fig. S4 Luminescence pictures of the {Zn4} cluster in the presence of different
concentrations of Cl- under 365 nm UV lamp.
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Fig. SS. The luminescence intensity of the {Zng4} cluster after five sensing cycles for
Cl.

Fig. 6 ((c) SEM images of the{Zn} cluster. (d)-(h ED mappin 1ags of

selected regions: Zn, O, Cl, N and C.
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Fig. S7 (a)-(c) SEM images of the {Zn4} cluster treated with 1 mM aqueous solution
of CI. (d)-(h) EDS mapping images of selected regions: Zn, O, Cl, N and C.
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Fig. S8 (a)-(c) SEM images of the {Zn4} cluster treated with 1 mM aqueous solution
of His. (d)-(h) EDS mapping images of selected regions: Zn, O, Cl, N and C.
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Fig. S9 Luminescent test paper pictures of the {Zng} cluster in the presence of
different concentrations of Cl- under 365 nm UV lamp.
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Fig. S10 IR spectra of the {Zn,} cluster after being immersed in aqueous solutions of
Cl-and His for 3 days.
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Fig. S11 UV-vis spectra of the {Zn4} cluster after being immersed in aqueous
solutions of CI- and His for 3 days.
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Fig. S12 Luminescence emission spectra of the {Zny4} cluster before and after sensing.
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Fig. S13 The luminescence decay lifetimes of the {Zn,} cluster after being immersed

in aqueous solutions of Cl- and His for 3 days.
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Fig. S14 Photos of the {Zn,4} cluster soaked in different concentrations of Cl/His

aqueous solutions under 365 nm UV lamp.



H,0 0.001 0.005 0.009 0.012
mM mM mM mM

Fig. S15 Luminescent test paper pictures in the presence of different concentrations of
His under 365 nm UV lamp.
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Table S3. Performance comparison among different analysis methods for probing CI-.

Cr
Sensor LODs/uM Medium Method Refs.
The {Zng4} cluster 0.94 H,O Fluorescent This work
Ag NWs/Pt/GCE 20 - Electroanalytical S1
3D-GN/CPE 200 - Electroanalytical S2
QG@WMA-Ag/GCE 0.16 - Electroanalytical S3
M2 19 H,O Fluorescent S4
BeQ; 66 NaCl Fluorescent S5
Ag-PCN 60 H,0 Fluorescent S6
THPP 7.5 HEPES Fluorescent S7
MQ-DS 180 phosphate-citric acid Fluorescent S8
buffer
CsPbBr; 4110 H,O Colorimetric S9
PQDs/cellulose
Ag*-FBI 19 HEPES buffer solution Fluorescent S10
containing 10% DMSO
MQAF 16700 HEPES buffer solution Fluorescent S11

Table S4. The element ratio of the {Zn,} cluster untreated and treated with Cl- or His

aqueous solution.

System Zn/% Cl/% 0/% N/% C/%
{Zng} cluster 19.67 3.93 9.2 22.7 445
{Zny} cluster + CI 20.99 7.67 7.99 2093 | 4242
{Zny} cluster + His 18.36 3.66 9.33 23.84 | 4481
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Table SS. The Egomo, ELumo and AE of various ion systems.

System | Zn1-Opt | Znl-Opt | Znl-Opt | Znl1-Opt | Znl-Opt | Znl1-Opt | Znl-Opt

+CI- +F- +Br +I- +OH- +SCN-

Enomo | -3.77787 | -0.22974 | -0.54086 | -0.22488 | 0.02255 | -0.39566 | -0.23466

(a.u)

AE 0.02662 | 0.01400 | 0.01718 | 0.01511 | 0.02255 | 0.03726 | 0.0143

(a.u.)

Erumo | -0.35125 | -0.21574 | -0.52368 | -0.20977 | 1.00400 | -0.35840 | -0.22036

(a.u)
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Table S6. Performance comparison among different analysis methods for probing His.

Histidine
Sensor LODs/uM Medium Method Refs.
{Zn,} cluster 0.83 H,0 Fluorescent This work

HPOx, 10 H,O Chiroptical S12

complex LA* 0.6 HEPES buffer Fluorescent S13

Eu-MOF 100 H,O Fluorescent S14

BINOL-Zn 0.35 DMF/1%, Fluorescent S15

phosphate buffer

CCS 7.64 high water-content Fluorescent S16
solution

Co-ETTB 11 50% THF aqueous Fluorescent S17
solution

CAQA 26 aqueous ACN- Fluorescent S18

HEPES buffer

solution

CuL! 10 DMSO/H,0 (1:9, Fluorescent S19

v/v)
Cu(pydxsemicarbazide)Cl, 1.9 aqueous HEPES Fluorescent S20
buffer
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