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Additional spectroscopic data
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Fig. S1 UV-Vis absorption spectra of TPE-RhodEA (10.0 uM) in CH;CN solution (containing 1%

TEA) in the presence of different concentrations of phosgene (0-3.0 equiv.).
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Fig. S2 The absorbance of UV-Vis absorption spectra of TPE-RhodEA (10.0 uM) at 556 nm
(Asse) as a function of phosgene concentration (0.3-0.8 equiv.) in CH3;CN solution (containing 1%

TEA).
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Fig. S3 The ratio of the fluorescent intensity of TPE-RhodEA (10.0 uM) at 456 nm (I45¢) and
580 nm (Isgo), Isgo/lss6, as a function of phosgene concentration (0-3.0 equiv.) under the same

condition as the phosgene titration.
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Fig. S4 The change of the ratio of the fluorescent intensity of TPE-RhodEA at 456 nm and 580
nm, Isg0/I4s6, as a function of phosgene concentration (0.3-0.8 equiv.) under the same condition as

the phosgene titration.

The detection limit (DL) of phosgene using TPE-RhodEA was determined from the following

equation: !

DL =3*g/K

Where ¢ is the standard deviation of the blank solution; K is the slope of the calibration curve.
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Fig. S5 Fluorescence spectra of TPE-RhodEA (10.0 uM) before and after addition of various

analytes (including acetic anhydride (AA), acetyl chloride (AcCl), oxalyl chloride (OCIl), thionyl

chloride (SOCIL,), sulfone chloride (SO,Cl;), phosphorus oxychloride (POCI;), diethyl

chlorophosphate (DCP), p-toluenesulfonyl chloride (TsCl), triphosgene, and phosgene, ( in

CH;CN solution, containing 1% TEA, Aex =400 nm).
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Fig. S6 The change of the fluorescent intensity of TPE-RhodEA (10.0 M) in the present of 1

equiv. of phosgene at 456 nm (I456) and 580 nm (Isgg), respectively, as a function of reaction time

(0-10 min) under the same condition as the phosgene titration.
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Table S1 The performance comparison of the probe with other reported phosgene sensors.

Time (in Time (in gas
Structures Response type LOD . Refs
solution) phase)
K@f\iﬂH off-on 18 nM - - 2
H 'OH
H,N
@}—Q ratiometric 0.14 ppm 4 min 10 min 3
oY
N ratiometric 27 nM 2 min 10 min 4
SN NH
A
O H HO
OO :&—@ ratiometric 0.14 uM 30s 5 min 5
@::9—23 ratiometric 5.3 nM 50s 10 min 6
?u
O N O
ratiometric 6.7 nM 200 s 1 min 7
@[ 4
N,
0
NH,
\HN\ N ratiometric 12 nM 1.5s 1 min 8
N pCan
Eliu
Oa N O
O off-on 0.3 nM 60 s ls 9
HoN
OH
HO —N
@W off-on 0.48 nM 20 min 20 min 10
('i)H
Ny
off-on 6.3 nM 15 min 5 min 11
O I:l o)
Bu
H,N_O
off-on 5.56 nM 1.5 min 10 min 12
HoN
HNj
ratiometric 0.09 nM 20s 1 min 13
O r}l 0
N X, ,-OH
/\)NJ@CACO " off-on 0.12 uM 1 min 10s 14
QJYL@ off-on 3.3nM 30s 10 min 15
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ratiometric 0.36 uM 6s 2 min 16
ratiometric 4.9 nM 12 min 5 min 17
off-on 3nM 30s 5 min 18
ratiometric 2.36 nM 2 min 30s 19
off-on 24 ppm 3s 30s 20
off-on 1.2 M 20s 5 min 21
off-on 1.65 nM 200 s 5 min 22
ratiometric 0.54 ppm 2 min 2 min This
work
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Fig. S7 Fluorescence spectra of TPE-RhodEA in THF and THF/water mixtures with different

water fractions (f,,%); [TPE-RhodEA] = 10 uM; Aex = 365 nm.
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Fig. S8 Plot of relative fluorescence intensity of TPE-RhodEA at 479 nm versus the solvent
composition of THF/water mixture. Inset: Photographs of TPE-RhodEA in different water

fractions of H,O/ THF (from 0 to 99%, v/v) taken under UV light (365 nm).
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Day light

Fig. S9 Tyndall effect test of TPE-RhodEA in THF and H,O/THF (99 : 1, v/v).
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Fig. S10 Fluorescence spectra of Rhod-EA (10.0 pM) in CH3CN solution (containing 1% TEA)

S14



|
|
I ‘“'
Il |
c) A II V II
f\ g w'_
! NCHcHy © HLH"]
ENHCI | ‘I' | | I
h) IIII rl' I L I | l |.|, | |
g 2Lk LN SO
1o
TPE . TMS
| ﬂh |
4 3]2 8
a) Bl L_Ju‘! & LSS

125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 2.0 15 1.0 05 00

Fig. S11 In situ '"H NMR titration experiments of the probe in the presence of phosgene in CDCl;.
a) The probe alone; b) Add 1 equivalent of phosgene to the probe solution after 1 minute; ¢) Add 1

equivalent of phosgene to the probe solution after 10 minutes.
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y-841 3 (0.071) Cm (2:16) 1: TOF MS ES+
100 B4l 9.40e5

Chamical Formula: CeHeh, Oy
Exact Mass: 841.4112

o miz
B41.385 &41.380 841.385 841.400 B41.405 B41.410 B41.415 841 420 841,425 841.430 B41.435

Fig. S12 The HR-MS spectrum of TPE-RhodEA-phosgene mixture solution.
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Fig. S13 The probe-loaded TLC test strips response for various analytes (including acetic
anhydride (AA), acetyl chloride (AcCl), oxalyl chloride (OCl), thionyl chloride (SOCIl,), sulfone
chloride (SO,Cly), phosphorus oxychloride (POCIl;3), diethyl chlorophosphate (DCP), p-
toluenesulfonyl chloride (TsCl), triphosgene, and phosgene) (the photo was taken using a

smartphone under a 365 nm hand-held UV lamp).
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The characterization data of TPE-RhodEA

'HNMR of 1 (RhodBr-EA)
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'"H NMR of 3 (4,4,5,5-tetramethyl-2-(4-(1,2,2-triphenylvinyl)phenyl)-1,3,2-dioxaborolane)
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'"H NMR of 4 (TPE-RhodEA)
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13C NMR of 4 (TPE-RhodEA)
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HR-MS of 4 (TPE-RhodEA)

Y814 3 (D.071) G (2:24) 1: TOF MS ES+
100 B15.4281 4 0%a7

Chamical Farmuls: CyHegs
Exact Mass: 154320

miz
B15.424 815.425 815426 815.427 815.428 815.429 815430 #1541 815.432 815433
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