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1, 3, 5-homophenyl chloride, Mephalan, mPEG, dicyclohexyl carbodiimide (DCC),
4-dimethylaminopyridine (DMAP), picric acid and potassium carbonate are
analytically pure grades, purchased from Shanghai Aladdin Reagent Co., LTD.
Fresh double distilled water was used throughout the experiments. NMR spectra
were recorded on Varian Mercury 400 (Mercury-400plus) and Agilent
Technologies 600 (Agilent DD2-600 MHz) instruments. Chemical shifts are
reported in ppm downfield from tetramethylsilane. The infrared spectra were
performed on a Digilab FTS-3000 FTIR spectrophotometer. Mass spectra were
performed on a Bruker Esquire 3000 plus mass spectrometer (Bruker-Franzen
Analytik GmbH Bremen, Germany) equipped with ESI interface and ion trap
analyzer. Melting points were measured on an X-4 digital melting-point apparatus
and were uncorrected. Photoluminescence spectra were performed on a Shimadzu
RF-5301PC fluorescence spectrophotometer. The X-ray diffraction analysis (PXRD)
was performed in a transmission mode with a Rigaku RINT2000 diffractometer

equipped with graphite monochromated CuKo radiation (A = 1.54073 A). Matrix

assisted laser desorption ionization time of flight mass spectrometry (Maldi-TOF) analyses were

performed by an autoflex speed™ TOF (Bruker Daltonics Inc., Germany) under linear mode with

a laser intensity of 2800 and a mass range of 2000 — 200000 amu. The [M+H]* ions of bovine

serum albumin was used to calibrate the spectra.

Synthesis of TA

TA was synthesized according to the method reported in the literature.” Mephalan
(2.745 g, 9 mmol) was dissolved in 100 mL of anhydrous acetone. Under nitrogen

protection, dry potassium carbonate (1.135 g, 8.25 mmol) was added to the



solution, followed by dropwise addition of 1,3,5-triphenylbenzoyl chloride (0.6 g,
2.25 mmol) dissolved in 5 mL of anhydrous acetone to the reaction mixture. The
reaction mixture was refluxed for 16 hours, resulting in the formation of a yellow
solid. The solid was filtered, washed with a large amount of acetone and 1.0 M
hydrochloric acid solution, yielding a white solid product designated as TA with a
yield of 92.0%. mp: 147 °C; 'H NMR (600 MHz, DMSO): 6 = 12.76 (s, 1H), 9.18-
8.86 (m, 1H), 8.58-8.31 (m, 1H), 7.12 (d, J = 8.4 Hz, 2H), 6.64 (d, J = 8.4 Hz, 2H),
4.53 (dd, J = 49.8, 36.9 Hz, 1H), 3.68 (m, 8H), 3.10-2.93 (m, 2H); 13C NMR (150
MHz, DMSO): § = 177.67, 166.25, 145.20, 134.90, 130.35, 112.02, 55.33, 52.79,

41.34, 31.04.

Synthesis and characterization of TA-PEGn

TA (0.05 g, 0.047 mmol) and mPEG-n (n: 5k, 2k, 0.75k) were dissolved in 5 mL of
dimethyl sulfoxide (DMSO) (with a molar ratio of 3:1 for MPEGn to TA). To this
solution, DCC (32 mg, 0.154 mmol) and DMAP (20 mg) were added. The mixture
was continuously stirred for 120 hours. Afterward, 20 mL of distilled water was
added to the reaction mixture, followed by dialysis for 3 days, resulting in the
formation of bright yellow solid materials denoted as TA-PEGn (n is equal to 5, it
signifies that the molecular weight of PEG is 5000). TA-PEG5: yield, 75.0%; H
NMR (600 MHz, DMSO): 5 = 8.22 (s, 1H), 7.17-6.88 (m, 2H), 6.79-6.45 (m, 2H), 4.56
(m 1H), 294 (d, J = 36.2 Hz, 2H); TA-PEG2: yield: 80.0%; 'H NMR (600 MHz,
DMSO): § = 8.29 (s, TH), 7.11 (d, J = 29.9 Hz, 2H), 6.62 (d, J = 29.9 Hz, 2H), 4.56 (m,

TH), 2.98 (d, J = 36.0 Hz, 2H); TA-PEGO0.75 yield, 78.0%; 'H NMR (600 MHz, DMSO):



5 = 8.31 (m, 1H), 7.25-6.88 (m, 2H), 6.78-6.47 (m, 2H), 5.02 (m, 1H), 3.34 (s, 8H),
2.95 (m, 2H).
[1] E. Fuentes, M. Gerth, J. A. Berrocal, C. Matera, P. Gorostiza, I. K. Voets, S. Pujals*,

and L. Albertazzi* J. Am. Chem. Soc. 2020, 142, 22, 10069-10078.

Oy = O — — L Equation S1

Here, “®” represents the quantum yield; “I”” denotes the measured fluorescence emission intensity;
“A” stands for the optical absorption intensity; “n” represents the refractive index of the solvent;
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subscripts and "x" respectively refer to quinine sulfate and the sample.

Fabrication of TA-PVA film

The film is prepared using a casting method. The PVA (5g) was dissolved in 60mL
deionized water at 80 °C, and cooled to room temperature for use. PEG5-TA
(10mg) was added to 20 ml of PVA solution. The bubbles were removed by
ultrasound for 30 minutes, and the solution was poured on a clean glass plate.
PVA films containing PEG2-TA and PEGO0.75-TA were prepared by the same

method.
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Fig. S1 Typical MALDI-TOF mass spectrum of TA-PEGO0.75 (a), 2 (b) and 5 (c).
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Fig. S2 Fluorescence emission spectra of TA-PEGS5 and 2 in pure water (a) and the CAC values of

(b)TA-PEG0.75
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Fig. S3 Fluorescence emission spectra of (a) TA-PEGS, (b) TA-PEG and (¢)TA-PEGO0.75 in the

presence of various nitroaromatic compounds
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. S4 Fluorescent emission spectra of fluorescence titration of (a) TA-PEGS, (b) TA-PEG2 and

(c)TA-PEGO.75 with PA; fluorescent spectra linear fitting for PA by addition of various

concentrations of PA to (d) TA-PEGS, (e) TA-PEG2 and (f)TA-PEGO0.75
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Fig. S5 Quenching efficiencies of (a) TA-PEGS, (b) TA-PEG2 and (¢c)TA-PEG0.75 in the

presence of different concentrations of PA; fluorescent spectra nonlinear curve fitting by addition

of various concentrations of PA to (d) TA-PEGS, (e) TA-PEG2 and (f)TA-PEGO0.75
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Fig. S6 Fluorescence intensity of (a) TA-PEGS, (b) TA-PEG2 and (c) TA-PEG0.75 to PA in the
presence of various nitroaromatic compounds; (d) molecular structures of different nitroaromatic
compounds
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Fig. S7 Fluorescence intensity of TA-PEGn solution (1.0 X 10 “# mol L-!) with and without PA

solution (40 eq) in different pH values.
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Fig. S8 IR spectra of TA-PEGn, TA-PEGn + PA and PA
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Fig. S9 The partial '"H NMR spectra of the TA-PEG?2 (a) and (b) 5 in the presence of varying
amounts of PA



M uﬂ'.

TA-PEGO0.75

M‘[ | W"‘l"“ll' J"|“| ki fl WFH\RL M le“”

‘Wluq'
\.‘ “'W""“M“”'\ 'lqr ‘“ A [ }(\u“‘w

uk

iO 29
Time/ns

"!L. o

TA-PEG5

W) M\‘l ,n'm'.\ nw “ me

25
Time/ns

10"} .
|L'|,||,,;n|

10°L ‘
0

‘h
i \ | I
‘I‘|‘|ﬁ’ \ 'lfi\l WﬁW‘ 'I‘ UPH ’I \ '\ h“l\ H

TA-PEG0.75+PA

il

‘ Il \
25 30
Time/ns

TA-PEG2+PA

"\ i
\'\‘F" 'll ﬁﬂw {“4 rJ W'l'." {(I|Lh

20 25
Time/ns

TA-PEG5+PA

!\” }\'L\w‘ M‘ W"i“‘ b‘ |\ M,[ Mﬁ‘i

15 20 25 3'
Time/ns

Fig.S10 the fluorescence lifetime of pure TA-PEGn solution without and with 40eq PA solution



1pm 1pm 1pm

Fig. S11 SEM images of free TA-PEGO0.75(a) + PA(d), (b) TA-PEG2 (b) + PA (e) and (c) TA-
PEGS5 (¢) + PA (f).
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Fig. S12 the UV intensity of TA-PEGn solution (1.0 X 10 > mol L-!), free PA (1.0 X 10 3 mol L!)
and mixture of TA-PEGn and PA slution (40 eq PA).
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Fig. S13 Fluorescence intensity of TA-PEGn solution (1.0 X 10 -* mol L") with and without PA

solution (40 eq) in deionized water and tap water.



Fig. S14 Fluorescence images of TA-PEGn-PVA film without and with PA solution under 365 nm
lamp



Table S1 The LOD, K, and K, of TMs with PA

Compounds TA-PEGO.75 TA-PEG2 TA-PEGS
MW of PEG 750 2000 5000
@ (%) 34.7 76.9 81.1
LOD (M) 1.8 x 106 1.1x 106 5.7 x 107
K, (M) 6.4 x 10 22 x 104 3.2 x 104

Key (M) 23 %103 1.9 x 103 2.5%103




Table S2 Comparative study of the Ksv and the detection limit (LOD) achieved in material

used for the detection of PA.

Materials LOD Ksv Mechanism Medium Ref
9-Anthraldehyde AIE 8.1X10° 1.9X10° Static Water 1
vanillin-based AIE 7.2X108 7.0X103 - Water 2
Antipyrine Schiff AIE 1.2X10°3 1.9X 105 - Water 3
Zn(IT) MOF 7.0X10* 7.0 X10% IFE and Static Water 4
Cd(I) Framework 1.6X10¢ 9.3X104 - Water 5
Naphthalimide AIE 4.7X108 7.4X104 Dynamic Methanol 6
Carbon quantum dots 4.1 X105 - IFE Water 7
Carbon quantum dots 5.0X10° - DQ Water 8
Carbon quantum dots 1.8X 1073 - FRET Water 9
Polymer microspheres 8.5X 105 1.5 X104 FRET Methanol 10
Triphenylaminebased SOF 8.2 X 103 - ET Water 11
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