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Fig. S1. Structures of probes recently reported for phosgene detection.
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Table S1. Comparisons of recently reported strategies for phosgene detection.

Name and
Literature Mechanism Ratiometric

Or Turn-on Fluorophore λex/λem (nm)
Detection
limit

Response
time References

IC-phos ICT Ratiometric 3-benzimidazole
iminocoumarin

λex=440nm
λem=482/550 nm

27 nM
(Phosgene) 2 min 1

Phos-2 ESIPT Turn-on Peridiamine of
naphthalimide

λex=400nm
λem=468nm

0.2 nM
(Triphosgene) 30 s 2

SiR-amide Conversion of
amide to nitrile Turn-on Si-rhodamine λex=653nm

λem=679nm
8.9 nM

(Triphosgene) 4 min 3

BOD-SYR Block PET Turn-on BODIPY λex=460nm
λem=511nm

179 nM
(Triphosgene) 10 s 4

OPD-TPE-Py
-2CN AIE Turn-on Tetraphenylethene

(TPE)
λex=365nm
λem=475nm

1.87 ppm
(Phosgene) 2 min 5

Phos-1 ICT Ratiometric 4,5-diamino-1,8-
naphthalimide

λex=410nm
λem=511/442nm

1.3 nM
(Triphosgene) 20 min 6

dRB-EDA
opening of the
spiro-(deoxy)

lactam
Turn-on Rhodamine λex=560nm

λem=590nm
50 nM

(Triphosgene) — 7

Coumarins 1
and 2 FRET Ratiometric Coumarin λex=343/435nm

λem=425/468nm
50 μM

(Triphosgene)
within
seconds 8

PY-OPD Block PET Turn-on Pyronin λex=580nm
λem=593nm

20 nM
(Triphosgene) 2 min 9

o-Pac Block PET Turn-on 7-(diethylamino)-
coumarin

λex=368nm
λem=446nm

3 nM
(Triphosgene) 0.5 min 10
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8-EDAB ICT Ratiometric BODIPY λex=390/465nm
λem=445/512nm

0.12 nM
(Phosgene) 1.5 s 11

NBD-OPD Block PET Turn-on 7-nitrobenzo[c]
[1,2,5]oxadiazole

λex=270nm
λem=308nm

0.7 ppb
(Triphosgene) 2 min 12

RB-OPD Block PET Turn-on Rhodamine λex=530nm
λem=575nm

2.8 ppb
(Triphosgene) 1 min 12

NAP-OPD Block PET Turn-on 1,8-
naphthalimide

λex=340nm
λem=480nm

2.8 ppb
(Triphosgene) 3 min 12

1-oxime Dehydration of
oxime to nitrile Turn-on BODIPY λex=530nm

λem=570nm
0.09 ppb

(Triphosgene) 10 s 13

o-Pab Block PET Turn-on BODIPY λex=450nm
λem=530nm

2.7 nM
(Triphosgene) 15 s 14

Kundu’s 1 Intramolecular
cyclization Turn-on 7-hydroxy coumarin λex=330nm

λem=382nm
9 nM

(Phosgene) — 15

Kundu’s 2 Intramolecular
cyclization Turn-on Coumarin λex=315nm

λem=378nm
18 nM

(Phosgene) — 15

Kundu’s 3 Intramolecular
cyclization Turn-on 6H-benzo[c]

chromen-6-one
λex=330nm
λem=395nm

14 nM
(Phosgene) — 15

Kundu’s 4 Intramolecular
cyclization Turn-on 3-(naphthalen-1-yl)

quinolin-2(1H)-one
λex=380nm
λem=428nm

2 nM
(Phosgene) — 15

Kundu’s 5 Intramolecular
cyclization Turn-on Quinolin-2(1H)-one λex=380nm

λem=452nm
1 nM

(Phosgene) — 15

Kundu’s 6 Intramolecular
cyclization Turn-on Naphtho[2,3-b]

azet-2(1H)-one
λex=380nm
λem=430nm

6 nM
(Phosgene) — 15
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Ac-Phos Inhibit ICT Ratiometric Anthracene
carboxyimide

λex=434/502nm
λem=482/615 nm

2.3 nM
(Phosgene) 5 min 16

Sensor 1 Spirocyclic ring
-open reaction Turn-on Benzimidazole

-fused rhodamine
λex=530nm
λem=578nm

3.2 ppb
(Triphosgene) 2 min 17

Chen’s
Probe 1 ESIPT Ratiometric 2-(2-aminophenyl)

benzothiazole
λex=375nm

λem=445/495nm
0.14 ppm
(Phosgene) 5 min 18

BTA ICT Turn-on Benzothiadiazole λex=380nm
λem=508nm

20 nM
(Phosgene) 20 min 19

1-CN Block PET Turn-on BODIPY λex=480nm
λem=516nm

24 pM
(Phosgene)

within
3 s 20

HBT-phos ESIPT Turn-on 2-(2’-hydroxyphenyl
)benzothiazole

λex=438nm
λem=474nm

0.48 nM
(Phosgene) 20 min 21

R1 ESIPT Ratiometric
3-oxime-4-hydroxy-
1,8-naphthalic-
n-butylamide

λex=382nm
λem=495/577nm

0.087 ppm
(Phosgene) 1.43 s 22

AC-6ED ICT Ratiometric Anthracene
carboximide

λex=470nm
λem=520/610nm

0.09 nM
(Phosgene)

Within
20 s 23

Phos-3 ICT Ratiometric Peridiamine of
naphthalimide

λex=400nm
λem=488/548nm

0.3 nM
(Phosgene) 60 s 24

Pi ESIPT Ratiometric 2-(1H-imidazol-2-yl)
phenol

λex=335nm
λem=393/469nm

0.14 ppm
(Phosgene) 30 s 25

Phos-4 ICT Turn-on 1,8-naphthalimide λex=390nm
λem=422/526nm

3.2 nM
(Phosgene)

within
10 s 26

Probe 1 Block PET Turn-on 7-nitro-2,1,3
-benzoxadiazole

λex=460nm
λem=525nm

1.2 nM
(Triphosgene)

within
20 s This work

“—” Not mentioned.
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Fig. S2. Synthetic routes of probe 1(a), 2(b) and 3(c).
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Fig. S3. 1H NMR spectrum of probe 1 in CDCl3 (500 MHZ).
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Fig. S4. 13C NMR spectrum of probe 1 in CDCl3 (125 MHZ).

Fig. S5. ESI-HRMS spectrum of probe 1.
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Fig. S6. 1H NMR spectrum of probe 2 in DMSO (500 MHZ).
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Fig. S7. 13C NMR spectrum of probe 2 in DMSO (125 MHZ).

Fig. S8. ESI-HRMS spectrum of probe 2.



14

Fig. S9. 1H NMR spectrum of probe 3 in DMSO (500 MHZ)
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Fig. S10. 13C NMR spectrum of probe 3 in DMSO (125 MHZ).

Fig. S11. ESI-HRMS spectrum of probe 3.
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Determination of the detection limit.

The detection limit for phosgene was calculated by the fluorescence titration experiments

according to the reported method. A good linear relationship between the fluorescence intensity at

525 nm and triphosgene concentration (0 μM-4 μM) could be obtained (R2=0.9995). The value

obtained for the triphosgene was calculated as 1.2 nM by the equation of Detection limit = 3σ/k

(Where σ is the standard deviation of the blank sample (measured 10 times) and k is the slope of

the linear regression equation.). σ= 0.0386, k = 98.3379.

Fig. S12. (a) Overlapped fluorescence spectra of 10 μΜ probe 1 in CH3CN, λex = 460 nm, slits:

5/5 nm; (b) Standard deviation (σ) of blank measurement.
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Fig. S13. ESI-HRMS(a) and IR(b) spectra of probe 1 and 1.
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Fig. S14. HPLC-ESI-MS analysis of probe 2 before and after adding phosgene.
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Fig. S15. HPLC-ESI-MS analysis of probe 3 before and after adding phosgene.
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Fig. S16. (a) fluorescence spectra of Probe 2 (10 μM) in CH3CN upon addition of an increasing

amount of triphosgene (0−20 μM). (Inset) The color and fluorescence images of Probe 2 in the

absence/ presence of triphosgene (λex = 460 nm, slits: 10/10 nm). (b) The linear relationship

between the fluorescence intensity at 530 nm and triphosgene concentration (0-4 μM) in CH3CN;

(c) Standard deviation (σ) of blank measurement from Fig. S16a; (d) fluorescent intensity at 530

nm of Probe 2 (10 μM) after the additions of analytes (30 μM) (1) Blank, (2) HCHO, (3) NO, (4)

HCl, (5) POCl3, (6) CH3COCl, (7) CH2ClCOCl, (8) (COCl)2, (9) TsCl, (10) DCNP, (11) DCP, (12)

SOCl2, (13) Triphosgene (λex = 460 nm, slits: 10/10 nm).
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Fig. S17. (a) fluorescence spectra of Probe 3 (10 μM) in CH3CN upon addition of an increasing

amount of triphosgene (0−20 μM). (Inset) The color and fluorescence images of Probe 3 in the

absence/ presence of triphosgene (λex = 460 nm, slits: 10/10 nm). (b) The linear relationship

between the fluorescence intensity at 540 nm and triphosgene concentration (0-3 μM) in CH3CN;

(c) Standard deviation (σ) of blank measurement from Fig. S17a; (d) fluorescent intensity at 540

nm of Probe 3 (10 μM) after the additions of analytes (30 μM) (1) Blank, (2) HCHO, (3) NO, (4)

HCl, (5) POCl3, (6) CH3COCl, (7) CH2ClCOCl, (8) (COCl)2, (9) TsCl, (10) DCNP, (11) DCP, (12)

SOCl2, (13) Triphosgene (λex = 460 nm, slits: 10/10 nm).
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Table S2. Comparisons of several NBD-based fluorescent probes.

Probes λex/λem Fluorescence
Detection

Limit

Response

time
Selectivity References

NBD-OPD
λex=270 nm

λem=308 nm
Blue

0.7 ppb

(2.3 nM)
2 min Good 12

Probe 1
λex=460 nm

λem=525 nm
Green 1.2 nM Within 20 s Good This work

Probe 2
λex=460 nm

λem=530 nm
Green 20.1 nM Within 20 s Poor This work

Probe 3
λex=460 nm

λem=540 nm
Green 27.4 nM Within 20 s Poor This work
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