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Crystal structure determination and refinement

A high-quality single-crystal sample of complex Sm-2; was covered with glue and mounted
on glass fiber for data collection. Crystallographic data were collected at 150(2) K on a
Bruker SMART 1K CCD diffractometer, using graphite mono-chromated MoKa radiation (A
=0.71073 A). Absorption corrections were performed to all data and the structure was solved
by direct method and refined by full-matrix least-squares method on F,> by using the
SHELXTL-PC software package [1]. All non-H atoms were anisotropically refined and all
hydrogen atoms were inserted in the calculated positions assigned fixed isotropic thermal
parameters and allowed to ride on their respective parent atoms. A summary of the crystal
data, experimental details and refinement results for Sm-2; was listed in Table S1. Selected
bond lengths and bond angles of Sm-2; were tabulated in Table S2, and hydrogen bond

parameters were shown in Table S3.
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Tables

Table S1 Crystal data and structural refinements for Sm-2,.

Complex

Sm—21

Empirical formula

C30H3 1BI'C12N5010S1’1’1

Formula weight 922.76
Temperature / K 293(2)
Wavelength / A 0.71073

Crystal Size (mm)

0.14x0.21x0.26

Crystal system Monoclinic
Space group C2/c

al A 43.493(3)
b/ A 8.4563(6)
c/A 18.8102(15)
al® 90
p/e 93.291(2)
y/° 90
v/A3 6906.8(9)
Z | Degieq (g / cm?) 8/1.775
F(000) 3656

1/ mm-! 3.074
Pnin / Primax -52/56
Kinin / Kmax -10/11
Iin / Imax 24/24
Data / parameters 8050/442

Ry, WR, [I>20(D)] R, =0.0406, R, = 0.0803
Ry, WR; (all data) Ry =0.0730, R, = 0.0906
S 1.00

Max/min O ple A3 1.05/-0.99

a R, = 3||Fol-|Fc|| / £|Fol, WR, = [E[W(Fo?~Fc?)2] / Ew(Fo?)?]\2

Table S2 Selected bond distances (&) and angles (°) in Sm-2,.

Bond distances Bond angles

Sm-2,

Sm1-0O1 2.319(3) 01-Sm1-02 120.74(9)
Sm1-02 2.723(3) 01-Sm1-03 174.83(10)
Sm1-03 2.675(3) 01-Sm1-04 68.92(9)
Sm1-04 2.355(3) 01-Sm1-05 116.98(10)
Sm1-05 2.581(3) 01-Sm1-06 73.81(10)
Sm1-06 2.529(3) 01-Sm1-08 70.53(10)
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Sm1-0O8
Sm1-09
Sm1-N2
Sm1-N3

2.579(4)
2.499(4)
2.688(4)
2.610(3)

01-Sm1-09
O1-Sm1-N2
O1-Sm1-N3
02-Sm1-03
02-Sm1-04
02-Sm1-05
02-Sm1-06
02-Sm1-08
02-Sm1-09
02-Sm1-N2
02-Sm1-N3
03-Sm1-04
03-Sm1-05
03-Sm1-06
03-Sm1-08
03-Sm1-09
03-Sm1-N2
03-Sm1-N3
04-Sm1-05
04-Sm1-06
04-Sm1-08
04-Sm1-09
04-Sm1-N2
04-Sm1-N3
05-Sm1-06
05-Sm1-08
05-Sm1-09
05-Sm1-N2
05-Sm1-N3
06-Sm1-08
06-Sm1-09
06-Sm1-N2
06-Sm1-N3
08-Sm1-09
08-SmI1-N2
08-SmI1-N3
09-Sm1-N2
09-Sm1-N3
N2-Sm1-N3

109.11(11)
66.26(10)
117.45(10)
59.43(9)
137.50(9)
70.33(10)
72.06(10)
127.18(10)
80.64(10)
62.83(10)
121.70(10)
114.76(9)
68.16(10)
110.53(10)
105.07(10)
65.72(11)
110.91(10)
62.31(10)
69.23(10)
72.17(10)
95.33(10)
138.80(11)
133.23(10)
68.55(10)
49.63(10)
156.31(11)
133.35(11)
121.65(10)
87.10(10)
144.32(11)
148.69(11)
83.17(11)
129.71(10)
49.76(11)
82.04 (11)
70.19(11)
70.68(11)
77.89(11)
147.12(11)

S-3



Table $3 Intramolecular hydrogen bond parameters (A, °) in Sm-2,.

D-H---A D-H H---A D---A Z/DHA
Sm-2,

NI1-HI1:--Ol 0.98 1.95 2.689(4) 132
NI-HI---0O4 0.98 1.98 2.769(4) 136

Table S4 Bond distances (dsy;), bond valences (vsy;) and total samarium atom valence (Vs,)
in the crystal structure of Sm-2,.

Compound Atom Donor type dsmjl A VSmj Vsm
N2 HL2/ 2.688 0.252
N3 HL2" 2.610 0.311
01 HL2" 2.319 0.495
02 HL2 2.723 0.166
03 HL2 2.675 0.189
Sm-2; 2.936
04 HL2" 2.355 0.449
05 NOs- 2.581 0.244
06 NO;5- 2.529 0.281
08 NO;5- 2.579 0.245
09 NO5- 2.499 0.304
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Table S5 Analytical parameters of fluorescent chemosensors studied herein for detection of

nitroaromatic explosives.

Sensing .
) Linear
chemosensor mechanism NACs LOD Solvent  Reference
range
and effect &
L Acta A: Mol.
GCDs TNP 0.1-0.15uM  0.091uM Water Biomol.Spectrosc.
quenching
137 (2015) 1213
sensor 1 FL 70 ppb Anal. Chim. Acta
) TNP 0-100pM CH;CN
sensor 2 quenching 300ppb 936 (2016) 216
L ACS Appl. Mater.
PI-CONs TNP 0.5-10uM 0.25uM EtOH Interfaces. 2017,
enhancement
9,13415
5-70uM
2,4- Sens. Actuators B
[Bi(LH(NO3)], FL 5-70uM 0.0968uM
Bi(L)(NO)] ni DNP 5.55uM 0.0924uM DMF Chem. 264 (2018)
i uenchin - .
3)3 q g TNP n u 363
5-100uM
BaAlFs:Eu**@PEI ~ FL 1-5 ng/ml 0.57ng/ml J. Rare Earth. 39
TNP EtOH
BaSiFs:Eu?*@PEI quenching 3-20 ng/ml 2.82ng/ml (2021) 952
29.34+3.7n
L, FL ACS Omega 5
) TNP NR M THF
Li@Cy quenching (2020) 25747
29nM
Spectrochim. Acta
Sensor 3 FL 4.1nM
TNP NR DMF A. 226 (2020)
Sensor 4 quenching 5.9nM
117583
Zn-MOFs 1 0-0.125mM  0.79uM
Cryst. Growth
Zn-MOFs 2 FL 0-0.170 mM  1.34pM
2-NP Water Des. 21 (2021)
Zn-MOFs 3 quenching 0-0.120 mM  2.98uM 5558
Zn-MOFs 4 0-0.170 mM  0.73uM
L ACS Sustain.
EY@Zr-MOF ) 2-NP 0.01-lmM NR EtOH Chem. Eng. 7
quenching
(2019) 6196
[Nd,CdL,(NO3),(D  FL Front. Chem. 7
2-NP 0-640puM 14.73uM CH;CN
MF),](OH), quenching (2019) 139

NR = Not Reported
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Fig. S1 Analogues of nitroaromatic explosives discussed in this work.
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Fig. S2 *H NMR spectrum of dialdehyde H,Q, in CDCl;.
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Fig. S3 FT-IR spectrum of dialdehyde H,Q, (a) and Sm(lIl)-macrocycle Sm-2, (b).
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Fig. S4 ESI-MS (positive) of Sm(lll)-macrocycle Sm-2, together with its inserted experimental
(a) and simulative (b, calculation for [C3;H.sBrCl,NsO4,,Sm]) peaks of isotopic distribution
corresponding to the peak at m/z = 1054.3352.
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Fig. S5 UV-vis spectra of H,Q, (a, 40.0 uM) and Sm-2, (b, 45.0 uM) in DMF.
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Fig. S6 (a) Emission spectra (Ao, = 273, 293, 307 and 363 nm) of Sm-2, (30.0 uM) in DMF-H,0
(19:1, v/v). Inset: Excitation spectra of Sm-2, (A., = 643 nm, black line). (b) Emission spectra
(Aex = 363 nm) of Sm-2, (25.0 uM) in 10 common solvents. (c) Emission spectra (A = 363 nm)
of Sm-2, at different concentrations in DMF-H,0 (19:1, v/v) and citric acid-sodium citrate
buffer (pH = 6.0, 5.00 mM). (d) Time-dependent emission spectra of Sm-2, (30.0 uM) in DMF-
H,0 (19:1, v/v) at 298 K.
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Fig. S7 Absorption (a) and fluorescence (b) spectra of Sm-2, (25.0 uM) mixed with explosives
(125.0 puM) in DMF-H,0 (19:1, v/v) and citric acid-sodium citrate buffer (pH = 6.0, 5.00 mM).
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Fig. S8 Emission spectra (A, = 363 nm) of different mixtures contained Sm-2, (25.0 uM) in
DMF-H,0 (19:1, v/v). (mixA: mixture of 17 explosive analogues without TNP, mixB: mixture
of 17 explosive analogues without 2-NP)
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Fig. S9 Fluorescence changes of Sm-2, (25.0 uM) upon increasing TNP (a, 0-125.0 uM), 2-NP
(b, 0-750.0 uM) (A = 643 nm) versus the concentration of NEs in DMF-H,0 (19:1, v/v) and
citric acid-sodium citrate buffer (pH = 6.0, 5.00 mM) at 298 K.

S-10



3.0
a [TNP] b
N ——0.0uM 151 y=0.0128x + 0.0245
—25uM 3
——50uM R" = 0.9985
——125uM
209 ——250uM 104
//\‘ ——50.0 uM
b / \ —750uM | o
< ——1000uM | = w
1250 uM N
1.0 4 0.5
005 T T T o0 T T T T i -
300 350 400 450 500 0 25 50 75 100 125
A (nm) [TNP] (uM)
4.0
c [2-NP) d 25
—— 0.0 M y = 0.0034x + 0.0305
o ——25uM 2
3.04 ——50puM 204 R®=0.9957
——125uM
—— 250 M
" ——50.0 pM 181
B20] 750uM | £
1000pM | < o
125.0 uM 1.0 "
250.0 M
1.04 500.0 uM
750.0 uM 0.5
0.0 T T S T - T T T r B T
300 350 400 450 500 0 125 250 375 500 825 750
(nm) [2-NP] (uM)

Fig. S10 Absorption changes of Sm-2, (25.0 uM) upon increasing contents of TNP (a, 0-125.0
uM), 2-NP (c, 0-750.0 uM) together with the inserted linearity of absorbance (360nm)
versus the concentration of NEs in DMF-H,0 (19:1, v/v) and citric acid-sodium citrate buffer
(pH = 6.0, 5.00 mM) at 298 K.
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Fig. S13 Absorption spectra of explosive analogues (125.0 uM) in DMF-H,0 (19:1, v/v).
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Fig. S14 Emission spectra of Sm-2, (25.0 uM) under the presence of serial two-component
mixtures: 3-NP/4-NP (a), 2,4-DNT/TNT (b), TNT/TNP (c), and RDX/DMNB (d) in DMF-H,0
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Fig. S15 Fluorescence spectra of Sm-2, mixed with different contents of explosives (a, 125.0
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