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Fig. S1 (a) The coordination environment of Cd?>" ion center in 1. (b) The

coordination mode of HL? ligand.

S5



Fig. S2 (a) The coordination environment of Cd1%* ion and Cd2%* ion in 2. (b) The

coordination mode of L3 ligand.
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Fig. S3 TEM image (a), PXRD pattern (b), FT-IR spectrum (c) and UV-vis spectrum

(d) of CDs.
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Fig. S4 Powder X-ray diffraction patterns of compounds.
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Fig. S5 Powder X-ray diffraction patterns of compounds.

S9



100 {——_
—1
—2
80 -
S
N
£ 60-
W
=
40
20-
200 400 600 800

Temperature (C)
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Fig. S7 SEM images of 1 (a) and 2 (b). TEM images of Eu’*/CDs@1 (c) and

Eu¥*/CDs+2 (d).
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Fig. S8 The XPS spectra of CDs, 1, CDs@1, Eu*"/CDs@]1 (a) and CDs, 2, CDs@2,

Eu3*/CDs+2 (b).
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Fig. S9 FT-IR spectra of compounds.
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Fig. S10 Representative EDS plot of 1A.
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Fig. S11 EDS mapping images of 1A.
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Fig. S12 Representative EDS plot of 2A.
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Fig. S13 EDS mapping images of 2A.
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Fig. S14 Solid-state UV-vis absorption spectra of CDs (a), 1 (b), 2 (¢), CDs@1 (d),

CDs+2 (e), 1A (f) and 2A (g) at room temperature.

S18



-
-
=
’e
—

:

[—— L EX (i =430 nm) ) = CDs EX (i_=430 nm)
1250004 p1, EM (=367 nm) —— D% EM (3, =367 nm)
- >
g = 200004
£ 1000004 z
2 =
£ Z 15000
o TE000 < bt
L
: :
- 2 100004
b £
E s 5000
Z 25000 z
0 T T T T T o T T T T
300 3s0 400 450 S00 550 GO0 300 350 400 450 S0 S50
Wavelength (nm) Wavelength (nm)
150000
(c) 60000 [—— 1 EX (&_=48 nm) (d) —1EX(» =458 m )
J—aem (A =374 nm) " —— 1 EM (3 =395 am)
2 £ 120000
= 500004 2
[— =
@ ]
- -
E 40000 £ 900004
g g
£ 300004 -]
3 § 60000
-
2 200004 g
g S
= = 300004
= 100004 =
0 T T T T 0ty T T T T T T
350 400 450 500 300 350 400 450 500 550 600
Wavelength (nm) Wavelength (nm)
(e) coon0 ] 081 EX Ur_=575 nm) (f) 30000 T T TReET—
T—cnsan En (3, =328 nm) —— CDs+2 EM (3, =326 nm)
= = "
= 500004 .‘i 24000 -
é |
o9
&
£ 4000- £ 180004
-1 o
2 30000- z
Z § 12000 4
g 200004 ol
g =]
— = -
Z 100004 2 6000
04— - T r - T . v 0
300 350 400 450 500 550 600 650 300 350 400 450 500 550 600
Wavelength (nm) Wavelength (nm)
200000
(8) 200000 ———— (=615 nm) s AA EX (=13 )
. —— LA EM (5._=325 nm) —— 24 EM (3_=325 nm)
£’ 160000 = 12000004
2 Z
= 2
= 1200004 E 900000+
2 g
= -]
2 500004 £ 600000+
o o
2 F
=] ]
= 40000 4 = 00000 4
u T T T T v o T T T f\lJ Ll
300 400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)

Fig. S15 Solid-state excitation and emission spectra of H;L. (a), CDs (b), 1 (¢), 2 (d),

CDs@1 (e), CDs+2 (f), 1A (g) and 2A (h) at room temperature.
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Fig. S16 Fluorescence decay profiles of CDs (a), 1 (b), 2 (c), CDs@]1 (d), CDs+2 (e),

1A (f) and 2A (g) recorded at room temperature.
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Fig. S17 Powder X-ray diffraction patterns of 1A

different pH conditions.
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Fig. S19 (a) Relation of fluorescence intensity against Fe** added into 1A suspension
and their linear fitting curve for the estimation of LOD (o = 52.42, k= 4.583 x 10° M-
.
Detection Limit = 36/k
= (3 x 52.42)/4.583 x 10°
=0.034 uM
Multiple number of fluorescence spectra (n = 10) were recorded for the blank sample
of 1A suspension. Sample standard deviation ¢ for the blank probe without the
addition of analyte was calculated to be 52.42.
(b) Relation of fluorescence intensity against Fe** added into 2A suspension and their
linear fitting curve for the estimation of LOD (o = 65, k= 2.025 x 1010 M-1).
Detection Limit = 36/k
= (3 x 65)/2.025 x 1010
=0.0096 uM
Multiple number of fluorescence spectra (n = 10) were recorded for the blank sample

of 2A suspension. Sample standard deviation ¢ for the blank probe without the

addition of analyte was calculated to be 65.

523



(a) (b) 750000

250000 -
600000
200000 ~
z = 450000 -
& 150000 E
£ £
= @ 300000 4
g 100000 - §
= =
50000 150000
0 0
T L) L) T T I T T T ¥ T b T T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Number of cycles Number of cycles

Fig. S20 Cyclic response of 1A and 2A for sensing Fe3* (fluorescence intensity at 612
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Fig. S21 PXRD patterns of 1A and 2A after cyclic sensing Fe3" ions and nitro
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Table S1. Crystal data and structure refinement for compounds 1-2.

1

2

Formula

Fw (g mol')
Crystal system
Space group
a(A)

b(A)

c(A)

V(A3

Z

Dcye (mg-cm™)
F(000)

O range (°)

Limiting indices

Refl.Collected / unique

Rint

Data / restraints / parameters
GOF

Ry [1> 20()]

WR[I> 20(1)]

R; (all data)

wR, (all data)

Largest diff.peak and hole(e-A-)

CCDC No.

C14Hg 606 sNCd

412
Monoclinic
P2,/c
12.501(3)
7.2941(15)
15.655(3)
1395.6(5)
4

1.888

772

3.09 —25.00
-14<h<14
-8<k<8
-18<1<18
7208/2264
0.0266
2264/0/199
1.160
0.0262
0.0757
0.0292

0.0778

1.020 and -0.477

1891845

C28H18()151\12Cd3

959.63
Monoclinic
C2/c
15.1651(3)
10.8557(2)
16.4832(3)
2623.47(9)
4

2.293

1736

2.56 -28.31
-15<h<20
-11<k<14
21<1<21
9336/3115
0.0161
3115/0/204
1.125
0.0186
0.0435
0.0190

0.0437

0.460 and -0.460

2073945
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Table S2. Selected bond lengths [A] and angles [°] for compounds 1-2.

1
O(4)-Cd(1)#1 2.299(3) O(1)-Cd(1)#3 2.232(3)
O(4)-Cd(1) 2.445(3) N(1)-Cd(1)#4 2.317(4)
0(2)-Cd(1)#2 2.194(3) Cd(1)-0(3) 2.354(3)
Cd(1)-0OQ)#5 2.194(3) Cd(1)-0(1)#3 2.232(3)
Cd(1)-O(4)#6 2.299(3) Cd(1)-N(1)#7 2.317(4)
O(Q)#5-Cd(1)-0O(1)#3  153.48(14) O(Q)#5-Cd(1)-0(4)#6  83.71(12)
O(1)#3-Cd(1)-0O(4)#6  87.80(12) OQ)#5-Cd(1)-N(1)#7  109.87(13)
O(1)#3-Cd(1)-N(1)#7 ~ 93.80(12) O(4)#6-Cd(1)-N(1)#7  82.60(12)
0(2)#5-Cd(1)-0(3) 89.45(13) O(1)#3-Cd(1)-0(3) 99.40(13)
O(4)#6-Cd(1)-0(3) 172.76(11) N(D#7-Cd(1)-0(3) 97.56(12)
O(2)#5-Cd(1)-0(4) 82.26(12) O(1)#3-Cd(1)-0(4) 82.94(11)
O(4)#6-Cd(1)-0(4) 126.98(6) N(1)#7-Cd(1)-O(4) 149.85(12)

0(3)-Cd(1)-O(4) 53.95(10)

Symmetry transformations used to generate equivalent atoms:

#1 —x, y+1/2, —z+1/2; #2 x, —y+1/2, z—-1/2; #3 —x, —y+1, —z; #4 x, y+1, z; #5 x, —=y+1/2,
z+1/2; #6 —x, y-1/2, —z+1/2; #7 x, y—1, z
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Cd(1)-0(1)
Cd(1)-O(6)#2
Cd(1)-O(4)H4
Cd(2)-O(2)6
Cd(2)-O(4)#7
Cd(2)-N(1)#7
O(3)-Cd(1)#1
O(4)-Cd(2)#8
O(5)-Cd(1)#9
N(1)-Cd(2)#8
O(1)-Cd(1)-0(3)#1
O(3)#1-Cd(1)-O(6)#2
O(3)#1-Cd(1)-0O(5)#3
O(1)-Cd(1)-O(4)#4
0(6)#2-Cd(1)-O(4)#4
O(1)-Cd(1)-O(5)#2
0(6)#2-Cd(1)-O(5)#2
O(4)#4-Cd(1)-O(5)#2
0(2)-Cd(2)-O(4)#7
0(2)-Cd(2)-O(4)H4
O(4)#7-Cd(2)-O(4)#4
O(2)#6-Cd(2)-N(1)#7
O(4)#4-Cd(2)-N(1)#7
0(2)#6-Cd(2)-N(1)#4
O(4)#4-Cd(2)-N(1)#4

2.1716(16)
2.2658(16)
2.3260(15)
2.2358(16)
2.3329(14)
2.3394(17)
2.2627(16)
2.3329(14)
2.545(2)
2.3394(17)
91.18(7)
92.87(7)
78.24(7)
110.63(7)
92.00(6)
171.91(7)
53.99(6)
76.57(6)
78.24(7)
85.97(7)
153.26(8)
86.11(7)
120.31(6)
152.91(7)
79.41(6)

Cd(1)-0(3)#1
Cd(1)-0(5)#3
Cd(1)-0(5)#2
Cd(2)-0(2)#6
Cd(2)-O(4)#4
Cd(2)-N(1)#4
O(4)-Cd(1)#8
0(5)-Cd(1)#3
0(6)-Cd(1)#9

O(1)-Cd(1)-O(6)#2
O(1)-Cd(1)-O(5)#3

0(6)#2-Cd(1)-O(5)#3
O(3)#1-Cd(1)-O(4)#4
O(5)#3-Cd(1)-O(4)#4
0(3)#1-Cd(1)-0(5)#2
O(5)#3-Cd(1)-O(5)#2
0(2)-Cd(2)-0(2)#6

O(2)#6-Cd(2)-O(4)#7
0(2)#6-Cd(2)-O(4)#4
0(2)-Cd(2)-N(1)#7

O(4)#7-Cd(2)-N(1)#7
0(2)-Cd(2)-N(1)#4

O(4)#7-Cd(2)-N(1)#4
N(1)#7-Cd(2)-N(1)#4

2.2627(16)
2.3225(17)
2.545(2)

2.2358(16)
2.3329(14)
2.3394(17)
2.3260(15)
2.3225(17)
2.2658(16)

120.66(7)
92.66(7)
145.89(7)
151.03(5)
81.80(7)
83.36(7)
92.06(6)
107.31(11)
85.97(7)
78.24(7)
152.91(7)
79.41(6)
86.11(7)
120.31(6)
92.12(9)

Symmetry transformations used to generate equivalent atoms:

#1 —x+1/2, —y+1/2, —z; #2 x+1, y, z; #3 —x, —y+1, —z; #4 x+1/2, y+1/2, z; #5 —x+1, —
y+1, —z; #6 —x+1,y, —z+1/2; #7 —x+1/2, y+1/2, —z+1/2; #8 x-1/2, y—1/2, z; #9 x—1, y,
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Table S3. Fluorescence lifetimes of CDs, 1, 2, CDs@1, CDs+2, 1A, 2A, Fe** @1A
and Fe>"@2A.

Compounds Fluorescence lifetimes

CDs 71 =3.607 us 7, =3.270 us
1 71 =3.585 us 7, =5.022 ps
2 71 =3.924 us 7, = 12.283 ps
CDs@1 71 =2.935 us -

CDs+2 71 =2.552 us -

1A 71=0.413 ms 7, =0.144 ms
2A 71 = 0.584 ms 7, =0.261 ms
Fel'@1A 7, =0.012 ms -

Fe3*@2A 71 =0.013 ms 7, = 0.300 ms
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Table S4. The comparison of Kgy and detection limit between 1A and 2A and other

reported fluorescent chemosensors for detecting of Fe** ions.

Detection limits

MOFs Ksy (M) Reference
(uM)
1A 9.269 x 10*  0.034 This work
2A 6.329 x 10* 0.0096 This work
[Zn3(L1)2(bipy)(u3-OH),]-3H,0 2.3 x10* - [1]
[Z1604(OH)s(H20)4(Ls)s ] 1.66 x 10 0.0396 2]
[Zn,(bptc)(H,0)]-(4,4'-bipy)o s 2.826 x 10* 8.5 [3]
[Cd(L;)-(BPDC)]-2H,0 3.64%x 104 221 [4]
[CA(L;)(SDBA)(H,0)]-0.5H,0 359 %104 7.14 [4]
[Cd(5-asba)(bimb)] 178 x 104 - [5]

H,L; = 9H-carbazolyl-3,6-dicarboxylic acid;

H,L, = 4,4',4".4"-(4,4'-(1,4-phenylene)bis(pyridine-6,4,2-triyl))-tetrabenzoate;

Hybptc = 2,4,4',6-biphenyl tetracarboxylic acid;

L; = 4,4'-(2,5-bis(methylthio)-1,4-phenylene)dipyridine;
H,BPDC = 4,4'-biphenyldicarboxylic acid;

H,SDBA = 4,4'-sulfonyldibenzoic acid;

H,5-asba = 2-amino-5-sulfobenzoic acid;

bimb = 1,4-bis(1H-imidazol-1-yl)butane.
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Table S5. The comparison of Kgy and detection limit between 1A and other reported

fluorescent chemosensors for detecting of p-NT.

Detection limits

MOFs Ksy (M) Reference
(uM)
1A 3.57 % 10° 0.062 This work
[Cd(DBCD)(1,3-bib)]-(H,0), 6.8 x 104 ; [6]
[Zn(DBCD)(1,4-bib)]-(H,0), 1.5%10° - [6]
[Cdi2(L4)1/3(bib)12(H,0)] 1.7 % 10° - [7]
[Cda(HLa)(bibp)s]-3H,0 1.0 x 103 ; [7]
534-MOF-Tb 7.90 x 10* 320 [8]
[Zn(tta), s(m-bimb)]-H,O 178 x 104 - [9]

H,DBCD = N,N'-dioxide 3,3'-benzo(c)cinnoline dicarboxylic acid;

H;L, = trislJp-carboxyphenyl)phosphane oxide;
bib = 1,4-bislJimidazol-1-yl)benzene;

bibp = 4,4'-bislJimidazol-1-yl)biphenyl;

Hytta = terphenyl-4,2",5" 4'-tetracarboxylic acid;
m-bimb = 1,3-bis(imidazol-1-ylmethyl)benzene.
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Table S6. The comparison of Kgy and detection limit between 2A and other reported

fluorescent chemosensors for the detecting of 2,4-DNP.

Detection
MOFs Ksy (M) Reference
limits (uM)
2A 5.456 x 10* 0.0111 This work
(CHj3),NH,)[Cds(Ls)4]-H,O-3DMF 2.37 x 104 4.56 [10]
H,(CHj3),)[Zn4(ddn)>(COO)(H,0)4]
(NH2(CHj3)2)[Zny(ddn)y( )(H,0)4 203 x 107 608 i
-solvent
[Nd(L")(NO3);]-2DMF 7.00 x 103 0.72 [12]
[Sm(L")(NO3);]-2DMF 5.90 x 103 0.70 [12]
(PFBHC),Ir(acac) 1.58 x 103 89 [13]

HyLs = terphenyl-3,3",5,5"-tetracarboxylic acid;
Hyddn = 3,5-di(3,5-dicarboxylphenyl)nitrobenzene;

PFBHC = 9,90-((2-(pyridin-2-yl)-9H-fluorene-9,9-diyl)bis(hexane-6,1-diyl))bis(9H-

carbazole).
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