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Table S1 Crystallographic data and refinement summary for 1 and 2.

Compound (CCDC No.)

1(2363871)

2 (2363872)

Empirical formula
Formula weight
Temperature (K)
Crystal system
Space group

a(R)

b(A)

c(A)

o (%)

B

7 ()

V (A3)

Dealc (g cm™)

7z

p (mm™)
Reflections collected
Unique Reflections
R, wR, (I > 20(1))
Ry, wR; (all data)
GOFonF?% S

Apmax, Apmin (C A_S)

Cs7Hs2N7013Zn,
1302.96
100(2)
Monoclinic
P2,/n
16.3834(5)
27.2898(9)
17.2612(6)

90
112.9720(10)
90

7105.4(4)
1.218

4

1.340

76405

13441

0.0660, 0.1885
0.0716, 0.1945
1.038
2.96,—-0.88

CeoH71NgO 6Zn;
1399.07
100(2)
Triclinic

P-1

14.5880(4)
16.0895(4)
16.5097(4)
65.0510(10)
86.8360(10)
89.4830(10)
3507.66(16)
1.325

2

1.430

42959

13708

0.0608, 0.1957
0.0643, 0.2010
1.043
1.60,-0.55




Table S2 Selected bond lengths and bond angle (A, °) for 1 and 2.

1 2
Zn1-Ol 1.996(2) Znl-0l1 1.946(2)
Zn1-07 1.977(2) Znl1-03 1.9650(19)
Zn1-012i 1.981(2) Zn1-06i 1.951(2)
Znl-N1 2.005(3) Znl-N1 2.095(3)
Zn2-03 1.964(2) Zn2-07 1.968(2)
Zn2-05i 1.968(2) Zn2-010i 1.9893(19)
Zn2—0Vii 2.028(2) Zn2-011v 2.124(3)
Zn2-N3 2.041(2) Zn2-012v 2.188(2)
01-Znl-N1 121.64(10) Zn2-N2 2.130(3)
07-Zn1-01 101.32(9) 01-Zn1-03 130.52(9)
07-Zn1-012;i 129.34(9) 01-Znl1-06" 120.47(9)
07-Znl-N1 95.99(10) 01-Znl1-N1 101.07(10)
012-Zn1-01 100.23(9) 03-Zn1-N1 100.57(10)
012-Zn1-N1 110.35(10) 06i-Zn1-03 101.37(9)
03-Zn2-05 123.55(9) 06i-Zn1-N1 94.61(12)
03-Zn2-09ii 118.59(9) 07-Zn2-010i 103.79(10)
05i-Zn2-09ii 99.80(9) 07-Zn2-011¥ 109.97(10)
03-Zn2-N3 100.43(9) 07-Zn2-012¥ 112.12(10)
05i-Zn2-N3 116.45(10) 07-Zn2-N2 91.74(11)
09ii-Zn2-N3 95.18(9) 010ii-Zn2-011¥ 144.30(10)
010ii-Zn2-012 96.85(9)
010ii-Zn2-N2 92.27(9)
011%-Zn2-012" 59.99(10)
011%-Zn2-N2 97.90(10)
N2-Zn2-012" 151.37(11)

Symmetry codes: (i) x— 1, y,z; (i) x + 1, y,z; (i) x, y— 1, z; (iv) x, y + 1, z for 1;

Ox,y—-1Lz;()x,y,z—1; (i) x,y + 1,z—1; (iv) x,y + 1, z for 2.



Table S3 Examples of Zn-based MOF luminescent sensors for metal ion detection.

Zn-based MOFs Ions K, M™) LOD Ref
[Zny(L")2(bpp)(H,0),] Fe3* 1.68 x 10* 1.76 uM 1
Hg?t 1.34 x 10* 3.75 uM 1
[ZnL(dpa)] Fedt 3.09 x 104 1.94 uM 2
HBU-19 Fe3* 2.24 x 10° 3.40 uM 3
TMU-16 Fe3* 2.80 x 104 20.0 uM 4
TMU-48 Fet 1.86 x 103 1.79 yM 5
[Zn(BBDF)(ATP)]-2DMF-3H,0 Hg?* 3.89 x 10° 0.12 uM 6
[Zn(TIBTC)(DMA)](Me,NH,) Fe¥* 9.71 x 10* 6.40 uM 7
[Zny(tpeb)(bpdc),](Me,NH,), 5-4H,0 Fet 1.33 x 10* 0.88 uM 8
[Z1n,(NO;)2(4,4-bpy)»(TBA)] Fe3t 7.48 x 103 7.18 M 9
[Zn(5-AIP)(Ald-4)]-H,O Fet 9.00 x 104 0.30 uM 10
Cr3 2.30 x 104 0.46 uM
[Zn(tbda)] Cr3 2.68 x 104 180 uM 11
[Me,NH,]4[Zng(qptc)s(trz),]-6H,O Cr3 4.39 x 10* 1.00 uM 12
[Zn(L?)(H,0)]-H,O Cr 2.03 x 104 2.44 M 13
[Zn,(tbta)(phen)(OH)]-4H,0 Cr3* 1.44 x 10° 0.18 uM 14
Cu?* 2.01 x 10° 0.07 uM
[Zn,(LS)(phen)(H,0)]-2.4H,0 Cu2* 4.38 x 10° 134 uM 15
[Zn(bpy)(H:0),][Zn(H;LO)(bpy)(H,0); ] Cu* 729x 104 33.0uM
[Zny(5-AIA),(DPTTZ)]- DMF Hg?t 4.20 x 104 2.17 M 16
[Zn(4-pzpt),(H,0)] Hg?* 1.09 x 103 26.70 uyM 17
[Zn(4-pzpt),]-CH;0H Hg?* 7.13 % 102 34.08 uM
ZU-1 Hg?* 7.50 x 108 3.00 uM 18
MOF-5-NH, Cu?* - 0.06 uM 19
Pb* 2.8 x 102 0.25 uM
[Zn(HPydc),]-2H,0 Pb2* 5.47 x 102 5.15 uM 20
[Zn-APT] Fe2+ 1.90 x 10* 0.12 uM 21
[Zn(ATA)(L7)]-H,0 Fe¥* 0.56 x 103 3.76 uM 22
Pb** 4.18 x 10* 0.20 uM
[Zn(OBA)(DPT),5]-DMF Hg?* 3.74 x 103 1.80 uM 23
[Zn(2-NH,bdc)(bibp)] Hg?* 4.55 x 103 42.0 uM 24
[Zny(suc)y(4-nvp),] Pb** 3.80x 10° 0.05 uM 25
[Zn(fum)(4-nvp),]-2H,0 Pb** 8.22 x 10° 0.13 uM 26
[Zn(mes)(4-nvp),]-H,O Pb?* 5.04 x 10° 0.15 uM
[Zn(glu)(4-nvp)] Pb2* 4.90 x 10° 0.15 uM




[Zn(dttp)(H,0)] Cuzt 4.01 x 10° 250 uM 27

[Zn5(L8),(dpp)s] Cu?* 9.70 x 103 1.05 uM 28

Compound 1 Fe3* 2.08 x 104 1.23 uM This work
Fe?* 1.44 x 104 1.97 yM This work
Cu? 8.89 x 10* 3.60 uM This work
Cr 5.55 % 103 3.50 uM This work
Pb** 5.40 x 10° 3.20 M This work
Hg?>* 8.02 x 10° 4.17 uM This work

Compound 2 Fet 1.86 x 10* 1.29 yM This work
Fe?* 1.00 x 10* 1.45 uM This work
Cu?* 6.26 x 104 321 M This work
Cr3* 6.89 x 103 2.92 M This work
Pb** 1.45 x 104 1.47 uM This work
Hg?* 2.98 x 103 3.96 uM This work

bpp = 1,3-di(4-pyridyl)propane and; H,L' = 2,5-thiophenedicarboxylic acid ; H,L.? = 4,4'-
(ethynylimino)bis[benzoic acid]; dpa = 4,4’-dipyridylamine; L = 2,3,5,6-tetra(4-carboxyphenyl)pyrazine; L*
= 1,2-di(4-pyridyl)ethylene; BBDF = 2,7-bis(1 H-benzimidazol-1-y1)-9,9-dimethyl-9 H-fluorene); 3,5-H,btc =
1,3,5-benzenetricarboxylic acid; DAT = diamino triazole; H,ATP = 2-aminoterephthalic acid; H;TIBTC =
2,4,6-triiodo-1,3,5-benzenetricarboxylic acid; DMA = dimethylacetamide; Hytpeb = 1,3,5-tri-4-pyridyl-1,2-
ethenylbenzene; H,bpdc = biphenyl-4,4'-dicarboxylic acid; H,TBA = 4-(1H-tetrazol-5-yl)-benzoic acid; 4,4'-
bpy = 4,4'-bipyridine; 5-AIP = 5-amino isophthalate; Ald-4 = aldrithiol-4; Hytbda =
4-(2,2";6',2"-tripyridyl)-4'-1,2-phenyl dicarboxylic acid; H,qptc = terphenyl-2,5,2'5'-tetracarboxylic acid; trz
= 1,2,4-triazole; H,L> = 5-(2- methylpyridin-4-yl)isophthalic acid; Hstbta = 1-(triazol-1-yl)- 2,4,6-benzene
tricarboxylic acid; phen = 1,10-phenanthroline; H,L® = (3,5-di(3,4-dicarboxylphenyl) pyridine); 2,2-bpy =
2,2-bipyridine; 5-AIA = 5-aminoisophthalic acid; DPTTZ = N,N’-di(4-pyridyl)-thiazolo-[5,4-d]thiazole;
DMF = N,N'-dimethylformamide; 4-Hpzpt = 3-(pyridin-4-yl)-5-(pyrazin-2-yl)- 1H-1,2,4-triazole; Hondc =
1,4-Naphthalenedicarboxylic acid; H,Pydc = 2,3-Pyridinedicarboxylic acid; APT = 2-amino-6-purinethiol;
TPC4A = 2,8,14,20-tetra-phenyl-6,12,18,24-tetra-methoxy-4,10,16,22-tetra-carboxy-methoxy-
resorcin[4]arene; TNC,A = 2,8,14,20-tetra-1-naphthal-6,12,18,24-tetra- methoxy-4,10,16,22-tetra-carboxy-
methoxy-resorcin[4]arene; L7 = bipyridyl-based Schiff base, (E)-N'-(pyridin-4-
ylmethylene)isonicotinohydrazide; H,ATA = amino functionalized 2-aminoterephthalic acid; HyOBA = 4,4'-
oxybis(benzoic acid); DPT = 3,6-di(pyridin-4-yl)-1,2,4,5-tetrazine; 2-NH,bdc = 2-amino-1,4-
benzenedicarboxylic acid; bibp = 4,4'-bis(imidazol-1-ylmethyl)biphenyl; H,suc = succinic acid; 4-nvp = 4-
(1-naphthylvinyl)pyridine; H,fum = fumaric acid; 4-nvp = 4-(1-naphthylvinyl)pyridine; Hymes = mesaconic
acid; Hpglu = glutaric acid; H, dttp = 2,5-di(1H-1,2,4-triazol-1-yl)terephthalic acid; L3 = (3,5-
dibromosalicylaldehyde salicylhydrazone); dpp = 1,3-di(4-pyridyl)propane; Hotpt = 2,4,6-tri(pyridin-4-yl)-
1,3,5-triazine; H,tdc = 2,5-thiophenedicarboxylic acid.
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Fig. S1 Comparison of the simulated and as-synthesized PXRD patterns for 1 and 2.
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Fig. S2 The IR spectra of 1 and 2.
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Fig. S4 Views of 1t- -1 stacking between neighboring btb* ligands for (a) 1 and (b) 2.
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Fig. S5 Room temperature PXRD patterns after two days of immersion in water

and various organic solvents for (a) 1 and () 2.
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Fig. S14 High resolution XPS spectra of O 1s core levels of 1 (black) and its metal incorporated forms (red)
(a) 1@Hg*, (b) 1@Cu?', (c) 1@Cr*, (d) 1@Pb*", (e) 1@Fe*, and (f) 1@Fe*".
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Fig. S15 High resolution XPS spectra of O 1s core levels of 2 (black) and its metal incorporated forms (red)
(a) 2@Hg*, (b) 2@Cu?', (¢) 2@Cr*, (d) 2@Pb*, (e) 2@Fe*, and (f) 2@Fe*".
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Fig. S16 The UV-vis absorbance spectra of aqueous solutions containing individual metal ions

together with excitation spectra of 1 and 2.
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Fig. S17 Comparison PXRD patterns of the as-synthesized 1 and 2 and their activated samples 1' and 2.
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Fig. S18 Comparison PXRD patterns of activated 1' and 2' and those samples
after high-pressure (up to 20 bar) CO, sorption at 338 K (65 °C).
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