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General Information

NMR was recorded on Bruker-400 MHz Spectrometer (‘"H NMR: 400MHz; *C NMR: 100 MHz)
and Bruker-500 MHz Spectrometer (‘H NMR: 500MHz; '*C NMR: 125 MHz) using TMS as internal
reference. The chemical shifts (6) and coupling constants (J) were expressed in ppm and Hz
respectively. The Photoluminescence (PL) spectra were obtained on Hitachi F-4600 Fluorescence
Spectrometer. High resolution mass spectra were recorded on P-SIMS-Gly of Bruker Daltonics Inc.
using ESI-TOF (electrospray ionization-time of flight). Commercially available compounds were used
without further purification. All solvents were purified according to the standard procedures unless

otherwise noted.

Synthesis of RTPE-H molecule

Et,N (o} NEt2 Et,N NEt,
= ‘ o hydrazine hydrate O O
COOH ethanol, reflux N-NH,

o
Rhodamine B RBH

Hydrazine hydrate (1.0 mL, 20.6 mmol) was added to the solution of Rhodamine B hydrochloride
(1.0 g, 2.09 mmol) in 50 mL of EtOH. The solution mixture was stirred at 90°C for 4 h. After the
completion, the organic solvent of the reaction was removed under reduced pressure. The crude was
purified by silica gel column chromatography using MeOH:CH,Cl, (5 : 95) as an eluent to provide
Rhodamine B hydrazide (680 mg, 72%) as a white solid. "H NMR (400 MHz, DMSO-dg) & 7.84 — 7.70
(m, 1H), 7.56 — 7.41 (m, 2H), 7.11 — 6.92 (m, 1H), 6.43 — 6.37 (m, 2H), 6.35 — 6.28 (m, 4H), 3.31 (q, J
=7.9 Hz, 8H), 1.08 (t, /= 7.0 Hz, 12H). 1*C NMR (100 MHz, DMSO-d) & 165.8, 153.5, 152.4, 148.6,
132.9, 130.1, 128.6, 128.2, 124.0, 122.6, 108.3, 105.9, 97.9, 65.2, 44.2, 12.9.

Eth N Etz O
O O EtOH reflux

N-NHz

CHO

TPE-CHO

Rhodamine B hydrazide RBH (0.46 g, 1.0 mmol) and triphenylvinyl-benzaldehyde (0.40 g, 1.1 mmol)
were dissolved in EtOH (20 mL). Add a drop of acetic acid to the reaction system. After being stirred
and refluxed for 12 h, it was purified with silica gel column chromatography (PE: EA =6:1) to obtain a
yellow solid (0.61 g, 76.3 %). '"H NMR (500 MHz, DMSO-dy) 6 8.75 (s, 1H), 7.93 — 7.85 (m, 1H), 7.60
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~7.51 (m, 2H), 7.17 (d, J = 8.4 Hz, 2H), 7.14 — 7.04 (m, 10H), 6.99 — 6.88 (m, 8H), 6.44 — 6.35 (m, 4H),
6.33 — 6.28 (m, 2H), 3.28 (q, J = 7.3 Hz, 8H), 1.05 (t, J= 7.0 Hz, 12H). 3C NMR (125 MHz, DMSO-d;)
5 164.1, 153.2, 151.5, 148.9, 147.8, 145.8, 143.5, 143.4, 143.2, 141.7, 140.3, 134.3, 133.1, 131.7, 131.2,
131.1, 131.1, 129.3, 129.3, 128.5, 128.3, 128.3, 128.0, 127.2, 127.1, 126.7, 124.3, 123.5, 108.4, 105.9,
97.7, 65.9, 44.1, 12.9. HRMS (ESI) m/z calcd. [M+Na]* for CssHsoN4O,Na* 821.3826, found 821.3826.

o
g O O ~ O Triphosgene 0
Q N-Na N\ O ’ O N O
O ade

RTPE-HO
RTPE-HO. 'H NMR (500 MHz, DMSO-dy) & 9.22 (s, 1H), 8.03 — 7.93 (m, 2H), 7.77 — 7.61 (m,

2H), 7.30 (d, J = 6.6 Hz, 1H), 7.20 — 7.05 (m, 13H), 6.92 (dd, J = 15.7, 7.8 Hz, 11H), 3.57 — 3.47 (m,

8H), 1.02 (t, J = 7.1 Hz, 12H). HRMS (ESI) m/z calcd. [M]" for CscHs5,CIN4O3" 861.3566, found
861.3569.

Table S1 The enhanced Stokes shift of fluorescence probe reported for ratiometric detection of

phosgene.
Enhanced stokes
Structure shif LODin Ref.
(Red shift in solution
emissions)
Spectrochimica
Acta Part A:
N ’\fp Molecular and
@Nm;H 76 nm 0.27 uM Biomolecular
@ Spectroscopy,
2021, 253,
119589
Dyes and
75 nm 0.36 uM | Pigments, 2020,
176, 108229
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Talanta, 2022,

-Bu—
oo Doy 52 nm 6.7 M
o ' 236, 122826
HoN Anal. Chem.
@[N\>_Q 50 nm 0.14ppm | 2017, 89, 22,
s
12596-12601
l\f’@ Anal. Chim.
L ~ N 68 nm 27 nM Acta, 2018,
N 0" SNH
P 1029, 97-103.
Talanta, 2019,
76 nm 0.14 ppm
200, 78-83.
New J. Chem.,
124 nm 0.54 ppm 2022, 46,
12062-12068
=
N Talanta, 2025,
% ]@ 57 nm 23.8 nM
N 283, 127172
U 5
103 nm 0.1 uM This work
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Photoluminescence spectra
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Fig. S1 (a) Photoluminescence (PL) spectra of 10° M RTPE-H and 2x10° M triphosgene in
CH;CN/H,0 mixture with with different water fraction excited with 365 nm light. (b) Changes of the

PL intensity at 482 nm before and after adding triphosgene under different water content.
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Fig. S2 The detection of response time.
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Fig S3. The excitation and emission spectrum (excited with 310 nm) of RTPE-H in CH;CN/H,O
(20/80) mixture.

Left

Fig S4. Stability testing of fluorescent test strips
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Mechanism study
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Fig. S5 The stacked '"H NMR titration spectra of RTPE-H with different equivalents of triphosgene

TD-DFT calculation

All the calculations were performed using Gaussian 161 software packages. The geometries of all
reactants were optimized using the B3LYP[?-D3(Becke-Johnson damping function). In these geometry

optimizations, basis set of 6-31G(d) was used.
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Fig.S6 TD-DFT calculated frontier molecular orbitals, selected electronic transitions and oscillator

strengths of RTPE-H.
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Fig.S7 TD-DFT calculated frontier molecular orbitals, selected electronic transitions and oscillator

strengths of RTPE-HO.
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NMR Spectra and HRMS
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