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Fig. S1 IR spectra of complexes 1-7.
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Fig. S2 Coordination environment of the La** ion in 1 (a), the Ce** ion in 2 (b), the Nd** ion in 3
(c), the Sm*" ion in 4 (d) and the Er?* ion in 7 (e).
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Fig. S3 PXRD patterns of complexes 1-7.
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Fig. S4 TGA spectra of complexes 1-7.
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Fig. S5 Solid-state emission spectra of Hpdttpa and complexes 1—7 with A, =311 nm.
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Fig. S6 Solid-state excitation (black line) and emission (red line) spectra of complex 5 (Aex =311

nm) at room temperature.
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Fig. S7 Solid-state excitation (black line) and emission (green line) spectra of complex 6 (Aex =

311 nm) at room temperature.
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Fig. S8 The emission spectra of complex 5 in DMA (a) and 6 in CH;CN (b) with different

excitation wavelengths.
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Fig. S10 (a) Fluorescence intensities of complex 5 (lex =278 nm) and (b) complex 6 (1ex = 248 nm)

in different solvents.
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Fig. S11 The stability for complex 5 in DMA within 7 days.
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Fig. S12 PXRD of complex 5 and complex 5 in DMA and H,O for 7 days.
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Fig. S13 (a) Luminescence responses of 5 (5.0 mg dispersed in 50.0 mL of DMA) toward different
lanthanide cations solution (Aex = 278 nm); (b) Luminescence intensity of 5 with the additional
different lanthanide cations solution at 542 nm; (c¢) Luminescence intensity of 5§ with different

lanthanide cations solution at 613 nm.
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Fig. S14 Luminescence spectra of 5 in DMA (5.0 mg dispersed in 50.0 mL of DMA), complex 5§
with additional Tb3*, ligand H,dttpa and Tb3* in DMA.
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Fig. S15 PXRD of complex 5, the solid samples after sensing Tb** ions and after the 5 cycle
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Fig. S16 The stability for complex 6 in CH;CN for 7 days.
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Fig. S17 PXRD of complex 6 and complex 6 in CH3;CN and H,O for 7 days.
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Fig. S18 (a) Interference study of complex 6 (Tb-CP) for sensing NB in the presence of other
solvents; (b) Reproducibility of the quenching ability of 6 in CH3CN and in NB (60 pM of NB).
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Fig. S19 PXRD of complex 6, the solid samples after sensing NB and after the 5 cycle

experiments.
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Fig. S20 The excitation and emission spectra of complex 5 in DMA (4ex = 278 nm)
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Fig. S21 The excitation and emission spectra of complex 5 in DMA plus Tb*" (Aex = 278 nm with

the maximum emission of Tb*")
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Fig. S22 Two-dimensional luminescence responses of compound 5 toward different

concentrations of TbCls solution.
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Fig. S23 UV-vis spectra of complex 6 and 6 after adding NB, 2-NT, 2-NP, 3-NT and 4-NT in
CH;CN.
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Fig. S25 The excitation spectra of complex 6 in CH3CN and 6 in CH;CN after adding NB and 2-
NT, respectively.
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Table S1 Crystal data and structure refinement for complexes 1-7

Comp. 1 2 3 4 5 6 7
CCDC 2096052 2096053 2096054 2096055 2096056 2096057 2096058
Formula CH;sLaNyOyg C,5H;5CeNyOy C,sH;sNdN,Oy C3H;5SmNyOy C,sH;sEuNyOy C3gH3oN§0155Tby | Ca6HosErN Oy
M, 640.30 641.51 645.63 651.74 653.35 1275.60 1292.26
Crystal Triclinic Triclinic Triclinic Triclinic Triclinic Triclinic Triclinic
Space Pi Pi Pi Pi pi pi pi
Temp. (K) 296 (2) 296 (2) 296 (2) 296 (2) 296 (2) 296 (2) 298 (2)
Size 0.26 x 0.25 x 0.26 x 0.25 x 0.26 x 0.25 x 0.23 x 0.22 x 0.26 x 0.25 x 0.26 x 0.24 x 0.26 x 0.24 x
0.24 0.24 0.23 0.20 0.23 0.22 0.23
a(A) 9.5199 (5) 9.4853 (4) 9.4901 (4) 9.4774 (4) 9.4618 (4) 9.3859 (5) 9.3751 (5)
b(A) 10.4152 (6) 10.3887 (5) 10.3535 (5) 10.3232 (4) 10.3098 (5) 10.4122 (5) 10.3758 (5)
c(A) 12.6533 (7) 12.6157 (6) 12.5438 (5) 12.4655 (5) 12.4302 (6) 12.1355 (6) 12.0667 (5)




) 84.4347 (15) 84.4594 (15) 84.3246 (13) 84.0976 (13) 83.9872 (17) 97.9575 (15) 98.0007 (14)
5 79.2703 (15) 79.4366 (14) 79.5509 (13) 80.0670 (13) 80.5410 (18) 92.8219 (15) 93.1898 (14)
7(°) 67.2952 (14) 67.3666 (14) 67.1626 (13) 66.9366 (12) 66.8943 (16) 114.2386 (15) 114.3485 (13)

V(&) 1136.70 (11) 1127.50 (9) 1116.50 (9) 110445 (8) 1099.04 (9) 1063.60 (9) 1050.62 (9)
A 2 2 2 2 2 1 1
p(mm) 1.950 2.09 2.40 2.73 2.93 3.39 4.07
Rine 0.030 0.024 0.027 0.026 0.025 0.024 0.024
GOF 1.08 1.09 1.12 1.10 1.10 1.03 1.05
Fooo 630 632 636 640 642 614 621
Ry [1>
0.023 0.014 0.015 0.017 0.021 0.014 0.014
26D
wR, [T>
0.048 0.036 0.038 0.045 0.053 0.037 0.036
20()]
Apar (¢ A7
0.67 0.41 0.72 0.68 0.73 0.40 0.74
)
Apuin (e A3
-0.35 -0.34 -0.51 -0.83 -1.11 -0.57 -0.68
)

@ R=YIIFJ-IF IS IF,I

bwRA{E0 (Fi- FA/Sa(FAP)"

The B alerts in the structures of 1-5 maybe due to the structure, then resulting in the absence of

suitable hydrogen bond acceptors.

The B alerts in the structures of 6 and 7 maybe due to the water molecules removed from the

SQUEEZE form hydrogen bonds with the H7A around O7.

Table S2 The selected bond lengths and angles of all the complexes

Complex 1

Bond

Distance(A)

Bond

Distance(A)




Lal—O5 2.4702 (16) Lal—O7 2.5749 (17)
Lal—O1 2.4730 (16) Lal—O3 2.6268 (17)
Lal—O6! 2.5283 (16) Lal—0O4 2.6520 (17)
Lal—O2i 2.5424 (16) Lal—Ng9i 2.7230 (19)
Lal—O8 2.5613 (18)

Angle Degree(®) Angle Degree(®)
05—Lal—O1 73.93 (6) 02—Lal—O08 67.22 (6)
05—Lal—O06 118.06 (5) 05—Lal—07 147.06 (6)
Ol—Lal—O6! 78.03 (5) Ol—Lal—O07 78.23 (6)
0O5—Lal—02! 75.27 (6) 06 —Lal—O07 71.82 (6)
Ol—Lal—02! 118.84 (6) 02—Lal—O07 135.01 (6)
06—Lal—O02i 72.08 (6) 08—Lal—O07 127.58 (6)
0O5—Lal—O08 70.15 (6) 05—Lal—O03 77.33 (6)
Ol—Lal—O08 140.30 (6) Ol—Lal—O03 74.25 (5)
06—Lal—08 134.46 (6) 06 —Lal—O03 142.72 (6)
Symmetry codes: (i) -x, -y+2, -z+1;  (ii) -x, -y+2, -z+2;

Complex 2

Bond Distance(A) Bond Distance(A)
Cel—O05 2.4456 (10) Cel—0O7 2.5491 (12)
Cel—Ol 2.4533 (10) Cel—03 2.6044 (11)
Cel—O6! 2.5055 (10) Cel—04 2.6429 (11)
Cel—02! 2.5202 (10) Cel—Npoii 2.6996 (12)
Cel—08 2.5391 (13)

Angle Degree(®) Angle Degree(®)
05—Cel—O01 74.34 (4) 05—Cel—07 147.21 (4)
05—Cel—06! 117.82 (4) 01—Cel—07 77.86 (4)
01—Cel—O06! 77.97 (4) 06—Cel—07 71.93 (4)
05—Cel—02 75.03 (4) 02— Cel—07 135.01 (4)
01—Cel—O02i 118.89 (4) 08—Cel—07 127.75 (4)
06—Cel—02i 71.83 (4) 05—Cel—03 77.27 (4)
05—Cel—08 70.08 (4) 0O1—Cel—03 74.07 (4)




01—Cel—08 140.60 (4) 06—Ce1—03 142.90 (4)
06'—Cel—08 134.20 (4) 02i—Cel1—03 143.99 (4)
02—Cel—08 67.19 (4) 08—Cel—0O3 82.03 (5)
Symmetry codes: (i) -x, -y+2, -z+1;  (ii) -x, -p+2, -z+2;

Complex 3

Bond Distance(A) Bond Distance(A)
Nd1—O05 2.4129 (12) Nd1—O08 2.5104 (15)
Nd1—O1 2.4202 (12) Nd1—O03 2.5698 (13)
Nd1—O06 2.4717 (12) Nd1—04 2.6185 (13)
Nd1—O02i 2.4864 (12) Nd1—N9ii 2.6559 (14)
Nd1—O07 2.5087 (13)

Angle Degree(°) Angle Degree(®)
05—Nd1—O01 74.71 (5) 05—NdI1—08 69.96 (5)
05—Nd1—O06! 117.72 (4) 01—NdI1—O08 140.92 (5)
01—Nd1—O06! 77.61 (4) 06—Nd1—O08 134.18 (5)
05—Nd1—O02! 74.81 (4) 02—Nd1—O08 67.08 (5)
O1—Nd1—O02i 118.81 (4) 07—Nd1—08 127.96 (5)
06—Nd1—O02i 71.88 (4) 0O5—Nd1—03 76.69 (4)
05—Nd1—07 147.06 (4) O1—Nd1—03 74.07 (4)
O1—Nd1—07 77.41 (5) 06—Nd1—03 143.15 (5)
06—Nd1—07 72.07 (4) 02—Nd1—03 143.45 (5)
02—Nd1—07 13533 (4) 07—Nd1—03 79.08 (5)
Symmetry codes: (i) -x, -y+2, -z+1;  (ii) -x, -p+2, -z+2;

Complex 4

Bond Distance(A) Bond Distance(A)
Sm1—05 2.3805 (14) Sm1—O4A 2.377 (8)
Sm1—O1 2.3902 (14) Sm1—O8 2.504 (2)
Sm1—O06! 2.4360 (14) Sm1—O03 2.5466 (15)
Sm1—O02 2.4458 (14) Sm1—O04 2.607 (3)
Sm1—07 2.4680 (15) Sm1—N9ii 2.6231 (17)
Angle Degree(°) Angle Degree(°)




04A—Sm1—O05 97.0 (4) 04A—Sm1—07 82.6 (5)
05—Sm1—O01 75.18 (6) 05—Sm1—O07 147.07 (5)
04A—Sm1—O06! 143.4 (4) O1—Sm1—O07 77.80 (6)
05—Sm1—O06 118.41 (5) 06—Sm1—07 72.62 (5)
01—SmI1—O06 77.31 (5) 02—Sm1—O07 135.63 (5)
05—SmI1—O02i 75.22 (5) 04A—Sm1—O08 48.4 (5)
O1—Sml1—O02 119.38 (5) 05—Sm1—08 69.23 (7)
06—Sm1—02i 72.43 (5) 01—Sml1—08 140.81 (7)
Symmetry codes: (i) -x, -y+2, -z+1; (i) -x, -p+2, -z+2.

Complex 5

Bond Distance(A) Bond Distance(A)
Eul—O05 2.3651 (18) Eul—O4A 2.357 (7)
Eul—Ol 2.3779 (18) Eul—O08 2,511 (3)
Eul—O6 2.4194 (18) Eul—O03 2.5415 (19)
Eul—02i 24274 (17) Eul—04 2.604 (4)
Eul—O07 2.4472 (19) Eul—Noii 2.614 (2)
Angle Degree(°) Angle Degree(°)
04A—FEul—O05 96.0 (4) 06'—FEul—07 73.07 (7)
05—Eul—O0l 75.33 (7) 02i—FEul—07 135.81 (7)
04A—FEul—06 143.9 (3) 0O4A—FEul—O08 47.6 (4)
O5—FEul—06! 118.87 (6) 05—Eul—08 68.84 (9)
O1—Eul—06! 77.30 (6) O1—Eul—08 140.67 (9)
O5—FEul—02i 75.52 (6) 06—Eul—08 134.66 (9)
O1—Eul—02! 119.78 (7) 02i—Eul—08 66.29 (9)
06'—Eul—02! 72.76 (7) O7—FEul—O08 126.87 (8)
0O4A—Eul—07 82.8 (4) O5—FEul—03 75.95 (7)
05—Eul—07 147.05 (6) O1—Eul—O03 74.03 (6)
Ol1—Eul—07 78.22 (7) 06—Ful—O03 142.73 (7)

Symmetry codes:

@) -x, -p+2, -z+1;

(i) -x, -p+2, -z+2;

Complex 6




Bond Distance(A) Bond Distance(A)
Tb1—O3 2.2951 (13) Tb1—O02! 2.3672 (12)
Tb1—O1 2.3470 (13) Tb1—O7 2.3770 (15)
Tbl—O4i 2.3642 (13) Tb1—NOi 2.5585 (15)
Tbl—O5 2.3669 (13) Tb1—06 2.5679 (14)
Angle Degree(®) Angle Degree(®)
03—Tbl—Ol 77.03 (5) 03—Tbl1—07 83.24 (6)
03— Tbl—04i 122.93 (5) 01—Tbl—07 144.65 (5)
O1—Tb1—O04i 76.45 (5) 04—Tbl1—0O7 138.56 (5)
03—Tbl—O05 130.46 (5) 0O5—Tbl—07 90.00 (6)
O1—Tb1—O05 81.22 (5) 02—Tb1—0O7 78.83 (5)
04—Tb1—05 93.52(5) O3—Tbl—NYi 146.80 (5)
03—Tb1—O02i 78.04 (5) O1—Tbl—NYi 135.38 (5)
O1—Tb1—O02i 124.11 (5) O4—Tbl—Npoi 70.35 (5)
04—Tb1—O02i 76.75 (5) O5—Tbl—NYi 72.14 (5)
O5—Tb1—O02i 148.27 (5) 02—Tb1—N9i 76.15 (5)
Symmetry codes: (i) -x+1, -y, -z+1; (i) x, y-1, z;

Complex 7

Bond Distance(A) Bond Distance(A)
Erl—O03 2.2625 (13) Erl—O02i 2.3329 (13)
Erl—Ol1 2.3103 (13) Erl—07 2.3363 (15)
Erl—O4i 2.3264 (13) Erl—Noi 2.5204 (15)
Erl—O5 2.3293 (14) Erl—06 2.5603 (15)
Angle Degree(®) Angle Degree(®)
0O3—Er1—O1 77.33 (5) O5—Er1—02! 148.59 (5)
O3—Er1—04i 122.97 (5) 03—Er1—07 82.33 (6)
O1—Erl—04i 76.25 (5) 01—Erl—07 144.17 (5)
03—FErl—O05 130.21 (5) 04— Erl—07 139.31 (5)
O1—FErl—O5 80.85 (5) 05— Frl—O07 90.47 (6)
04— Erl—05 93.64 (5) 02— Erl—07 79.13 (5)
03— FErl—O02i 78.09 (5) 03— Erl—Noii 146.54 (5)




O1—Er1—02i 123.97 (5) O1—Er1—No9i 135.43 (5)

04i—Er1—O02! 76.51 (5) O4i—Erl—NO9i 70.79 (5)

Symmetry codes: (i) -x+1, -y, -z+1;  (ii) x, y-1.

Table S3 Hydrogen-bond geometry (A, ©) for complexes 1-7

Complex 1
D—H-A4 D—H H---4 DA D—H-A4

O7—H74---04 0.82 2.30 2.794 (2) 119
O7—H7B---N3vi 0.82 1.93 2.731 (3) 167
0O8—H84---094"1ii 0.82 1.91 2.731 (8) 174
094—H94---N6A4™ 0.83 2.30 2.964 (11) 138
094—H94---N6B* 0.83 2.05 2.710 (15) 136
094—H9B:--08il 0.83 2.05 2.731 (8) 139

Symmetry codes: (vii) x+1,y,z;, (viii) x-1,y,z; (iX) x, y, z+1.

Complex 2

D—H--4 D—H H--4 DA D—H---4
094—H9B---08iii 0.82 2.06 2.732 (6) 139
094—H94---N6B'i 0.83 2.06 2.727 (11) 137
094—H94---N6A'H 0.83 2.29 2.953 (9) 137
O8—HB84---094" 0.82 1.92 2.732 (6) 174
O7—H7B---N3Vii 0.82 1.93 2.7310 (18) 168
07—H74---04 0.82 2.29 2.7818 (17) 120

Symmetry codes: (vi) x-1,y,z; (vii)x, y, z+1; (viii) x+1, y, z;

Complex 3

D—H-A4 D—H H---4 DA D—H-A4
O7—H74---04 0.81 2.26 2.7596 (19) 120
O7—H7B---N3vii 0.82 1.92 2.728 (2) 168
O8—HB84---09A4Viii 0.81 1.90 2.709 (6) 174
094—H94---N6A4* 0.82 2.28 2.935 (9) 138
094—H94---N6B* 0.82 2.05 2.702 (13) 136




094—H9B:--08ii 0.82 2.03 2.709 (6) 139
Symmetry codes: (vii) x+1,y,z; (viii) x-1,y,z;, (ix) x, y, z+1.

Complex 4

D—H-A4 D—H H---4 DA D—H-A4
09B—H9B---08iii 0.94 2.01 2.624 (14) 121
09B—HIC"--044ii 0.82 1.57 2.39 (2) 172
094—H9B---O8iil 0.82 2.01 2.673 (5) 138
094—H94---N6B'i 0.82 2.05 2.693 (14) 135
O8—HB84---09B 0.81 1.89 2.624 (14) 150
O8—H84---094"i 0.81 1.87 2.673 (5) 172
O7—H7B---N3Viil 0.82 1.91 2.721 (3) 169
O7—H74---04 0.81 2.23 2.729 (4) 120
Symmetry codes: (vi)x-1,y,z; (vil)x,y, z+1; (viii) x+1, y, z;

Complex 5

D—H--A4 D—H H---4 DA D—H-A4
09B—H9B---O8ii 0.96 2.01 2.65(3) 122
09B—HIC"--044ii 0.82 1.63 2.45 (3) 172
094—H9B:--08iii 0.82 2.01 2.667 (5) 137
094—H94---N6Bi 0.81 2.03 2.666 (16) 135
094—H94---N6A4'i 0.81 2.27 2.915 (9) 137
O8—HB84---09BYi 0.81 1.91 2.65 (3) 151
O8—HS84---094" 0.81 1.86 2.667 (5) 170
O7—H7B---N3vii 0.82 1.91 2.717 (3) 170

Symmetry codes: (vi) x-1, y, z;

(vii) x, y, z+1;

(viii) x+1, y, z;

Complex 6




D—H--4 D—H H---4 DA D—H--A
O8—H84---08: 0.85 2.02 2.570 (10) 122
O8—H84- N6 0.85 2.49 2.953 (5) 115
O7—H7B---N3vii 0.81 1.93 2.734 (2) 173
O7—H74---08 0.82 1.98 2.739 (5) 153

Symmetry codes: (i) -x+2, -y, -z+2;

(i) x, y-1, z;

(viii) -x+2, -y+1, -z+1.

Complex 7

D—H---4 D—H H---4 D---A4 D—H:--4
O8—H84---08il 0.85 2.04 2.578 (10) 121
O8—H&84---N6i 0.85 2.46 2.923 (5) 115
O7—H7B--"N3¥ 0.81 1.93 2.739 (2) 174
O7—H74---08 0.82 1.98 2.735 (5) 153

Symmetry codes: (ii) x, y-1, z;

(V) 'X+2’ ')H'l; 'Z+1;

(viii) -x+2, -y, -z+2;

Table S4 Quantum yields of Eu-CP, Eu-CP after loaded Tb** and Tb-CP.

Sample Quantum yield

Eu-CP 17 %
Tb** @ Eu-CP 4%

Tb-CP 15%

Table S5 The detection limitation of complex 5 in this paper and of previously reported

compounds for the detection of Tb3*

No. Complex Analyte LOD(nM) Media Ref
1 [(CH3),NH;],[Cd;(BPTC),]-(DMF) Tb** 1.0x10% DMF S1
2 (Cd3(L),.5(4-PTZ)(DMF); Tb** 10 DMF S2
3 [Zn3(L)(DCTP);], Tb** 11.5 Ethanol- S3
H,O
4 cy(WQETR) Tris S4
Tb3* 5x10*
buffer
5 PPH Tb3* 56 - S5
4 {[Eu(dttpa), s(H,0),]-H,0}, Tb** 9.88 DMA Complex 5




Table S6 The detection limitation of complex 6 in this paper and of previously reported

compounds for the detection of nitrobenzene (NB)

No. Complex A;::l Ksy/M! LOD(nM) Media Ref
{[Eu(L)(DMF)(H, O)]
1 NB 4.74x106 1.38x103 DMF S6
0.5DMF},
2 [Eu(L)(DEF)(H,0)], NB 1.20x106 1.09%10 DMF S6
3 EuL NB 302 1.0x103 DMF S7
4 TbL NB 320 5.0x103 DMF S7
5 2a NB 2.14x10* -- DMF S8
6 2b NB 2.48x10* - DMF S8
7 Porous Silicon NB - 5.0x103 Air S9
8 OMCN-x NB -- 1.8x10° PBS S10
9 {[Zn(L)]'DMA}, (1) NB - 7.5%103 DMF Si1
10 1-Eu NB - - DMF S12
11 3 NB 2.7x103 2.54x1006 DMA S13
12 | {[Cd(tde)(hedn)(H,0)]-3H ,0}, | NB 2.5x105 67106 | DMSO+EtOH S14
13 | {[Cd(tde)(hdin)(H,0)]'H,0} n | NB 6.4x105 - - S14
14 | {[Cdy(tdc) (hdn)(H,0),]'H,0}n | NB 8.4x105 - - S14
15 | {[Cd2(tdc) (pdn)(H;0) ]-4H,0}n | NB 413105 - - S14
16 [Cd(tde)(pdin)]. NB 7.4x105 - - S14
17 0)4@1512;?;::::;?2&3CN NB | 0.095 (ppm) 10.5 CH,Cl, S5
18 Au-NPs NB -- 16.0 -- S16
19 IFMC-36-Eu NB -- 1.0x10* DMA S17
20 IFMC-3 NB -- -- DMA S18
21 | {[Cd(dms)@d-pmina)]-2.5H, O}, | NB - - DMSO-+EtOH S19
22 Ui0-66-NH, NB -- 0.9x103 Trizma base S20
- [NH,(CH3),1o[Cdi7(L) 12(p3- NB i 135 DMF -

H20)4(DMF)2(H20)2] -solvent




24 [Zny(TDPAT)(H,0)3] NB - 5.0x10* Methanol S22
25 Tb-1 NB 5.61x10° 1.0x10° EtOH $23
26 Tb— MOF NB 6.03x10 414 H,0 S24
27 M-15/0A NB - 1.22x103 H,0 S25
28 Tb— MOF NB - 40.6 DMF S26
29 Complex 1 NB 6.55x10° 1.13x10* EtOH S27
30 Complex 1 NB 1.19%10° 147 EtOH S28
30 Complex 2 NB 5.13x10° 1142 EtOH S28
30 Complex 3 NB 6.18%10° 33.0 EtOH S28
30 Complex 4 NB 2.62x10 192 EtOH S28
31 | {[Tb(dttpa), s(H,0)]-0.42H,0}, | NB 5.6x10° 12.5 CH;CN Complex 6

Table S7 Lifetime for °Dy4 emission of 6 and after adding NB, 2-NT, 2-NP, 3-NT and 4-NT.

Sample T (us) Rel; % T, (us) Rel, % T (us)
Complex 6 310 5.47 917 94.54 884
Complex 6+NB 529 45.52 808 54.48 681
Complex 6+2-NT 412 9.86 928 90.14 877
Complex 6+3-NT 462 21.91 887 78.09 794
Complex 6+4-NT 411 17.11 859 82.89 782
Complex 6+2-NP 436 14.17 918 85.83 850
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