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Table S1. Comparisons of proposed method with recently reported strategies for phosgene

detection.
Name/Literature Mechanism Fluorophore Wavelength/nm Deltiﬁ:on D?/::gn;ic Retsi;r)r?gse
dRB-EDAM spi?g-e(gier;%(glggam Rhodamine }i:n::%%%m (pﬁgsgg/lne) o o
Phos-11 ICT 4r15agrllét1rrpa:lr|1r$u%1§ }?:;::21402?1% (p%lg)sgeMne) o 20 min
e OISO poppy e oman o,
1C-phostl ICT ?Jiht*])?r?;(i:?lj?na;r?:le 7}:?”::228522?% (pﬁgsgz/lne) ° Z?I\ZB 2 min
OPD-TPE-Py-2CNE! AIE tetraphenylethene ﬁfnjg%m (EHSOYSSEE):;) 058”115 2 min
I I e o S L
Sensor 117 ringsigggr?;gggtion benZim(i)%iﬁilﬁ;}fUSEd gtjn::??%r:\r:n (p?]'gsggr?e) o 2 min
Sensor 28] 'n(t:;/acrncz’{ai%ﬂar 7-hydroxycoumarin );Eil:zj%ggn?:r?] (phlogé\élne) _ _
vepopom et alootaitsbeno e s2m T 2
reopom Sl g oSEOIM B
wap oD SN gt A0
Phos-21 ESIPT E]Zgﬁ:ﬁg? :rr:welgg x;z%%m (trighzogg']\gne) 6 min
o-Pabli1] PET BODIPY ;:;g%’m (pﬁgsgeMne) 155
8-EDABUZ IcT BODIPY Iy (Shﬁgm) Ojf 155
BTA! ICT benzothiadiazole ;:;::3:5%%?21 ( pﬁgsg':ln 0 20 min
o-Pacli4l PET BODIPY ;:n:::ﬁ%m (ph%;‘é\é'ne) 0-50 M 0.5 min
This work a?r(w)ind\ge{gig?tr?re Si-thodamine ;Z;::%S?S;Tr; (trighgogg']\gne) 0.3;/}0 4 min
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Fig. S2. 'H NMR spectrum of compound DASE in CDCls-d;.
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Fig. S3. 13C NMR spectrum of compound DASE in CDCls-d.
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Fig. S4. HRMS spectrum of compound DASE in CH3;OH.
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Fig. S5. 'H NMR spectrum of compound SiR-carboxyl in CD3OD-da.
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Fig. S8. 'H NMR spectrum of compound SiR-amide in CD30D-ds.
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DFT Calculations

Geometric optimizations and energy level calculations were performed in the gas
phase at the B3LYP 6-311++G (d, p) level of theory, using the Gaussian 09 software
package. Absolute energies in Hartrees are given without additional corrections.

* Cartesian Coordinates for SiR-amide (Energy : -1537.6620747 hartrees):

C 0.541054  -3.679247 -0.014228
C 0.881765 -2.350283  -0.010420
C -0.088259  -1.298849 0.007858
C -1.471589  -1.697691 0.018418
C -1.803835  -3.038031 0.015617
C -0.825535  -4.080667 0.000348
C -1.908432 1.213029 0.006646
C -0.469101 1.235599 0.006355
C 0.151049 2.523957 0.002277
H 1.231700 2.590104 0.006705
C -0.563087 3.695618 -0.009563
C -1.987277 3.680575  -0.017253
C -2.618156 2.397862  -0.004766
H 1.330426  -4.419869  -0.031193
H 1.934745  -2.099289  -0.025663
H -2.852039  -3.316601 0.023129
H -0.024496 4.634683  -0.013962
H -3.702030 2.357410  -0.004559
C 3.936972 0.525037 1.200116
C 4.628891 0.663631  -0.009338
C 3.913965 0.599323  -1.211876
C 2.533991 0.419588  -1.208503
C 2.554583 0.335471 1.208071
H 4.472170 0.525607 2.145288
H 4.465068 0.684293  -2.142585
H 1.991066 0.374715  -2.148615
H 2.031253 0.215790 2.152713
C 6.123748 0.836121  -0.108720
@) 6.718860 0.589509  -1.148286
N 6.769993 1.244032 1.029845
H 7.754441 1.452755 0.922028
H 6.280775 1.747421 1.755444
C 1.839809 0.283749 0.003738
C 0.352592 0.062931 0.008485
N -1.181774  -5.388282  -0.002599

C -2.591958  -5.780897 0.008622

H -3.116451  -5.406133  -0.878057

H -2.658010 -6.868107 0.008033
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-3.101028
-0.157914
0.490108
-0.644943
0.462826
2.850559
-3.928084
-4.704554
-3.334556
-4.435401
-3.883640
-4.389570
-3.264514
-4.659067
-2.709629
-2.035078
-2.784717
-1.416365
-1.401242
-4.172927
-4.564470
-4.552526
-4.553049

-5.408310
-6.435415
-6.373838
-7.409665
-6.364358
0.416587
-0.587255
0.186353
-0.498719
-1.559002
-0.564474
-1.535933
-0.462487
0.209756
4.827651
6.127453
6.917517
6.261530
6.236353
4.792467
4.299846
5.813212
4.269680

0.905033
-0.024163
0.857564
-0.021750
-0.924673
0.029941
-1.509910
-1.536022
-2.425999
-1.530673
1.602616
1.651843
2.500202
1.638992
-0.034663
-0.047034
-0.064506
0.847745
-0.934531
-0.042866
0.854789
-0.062642
-0.928182
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* Cartesian Coordinates for SiR-nitrile (Energy : -1461.1983057 hartrees):

T ITIOIITITOZOO0OIIIITOOOOOIIIITIIOOOIZIOOOOOOOOO0O

IITOW

3.728996
2.465385
1.281723
1.471482
2.747636
3.924102
-1.471643
-1.281753
-2.465342
-2.374752
-3.728994
-3.924228
-2.747838
4578201
2.374836
2.867007
-4.578146
-2.867300
0.000755
0.000304
-0.000239
-0.000342
0.000679
0.001176
-0.000578
-0.000768
0.001053
0.000117
0.000024
5.163912
5.343665
4.880154
6.408902
4.915926
6.351874
6.392352
7.242774
6.367926
-0.000150
0.000069
-0.883696
0.002565
0.881457

0.292265
0.825848
0.022326
-1.405084
-1.931962
-1.119066
-1.404900
0.022487
0.826122
1.905091
0.292636
-1.118677
-1.931686
0.963334
1.904816
-3.009815
0.963774
-3.009532
4.261119
4.969005
4.267021
2.874824
2.868967
4.803958
4.814489
2.337313
2.326953
2.162535
0.658317
-1.664594
-3.117635
-3.576651
-3.343879
-3.569920
-0.807172
-0.169082
-1.433673
-0.171037
2.579507
-3.709812
-4.358734
-3.133837
-4.361992
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-0.026698
-0.014101
0.001002
0.008618
-0.004814
-0.024786
0.008442
0.000917
-0.014021
-0.017392
-0.026586
-0.024746
-0.004891
-0.038839
-0.017597
0.000606
-0.038640
0.000559
1.224653
0.011791
-1.204542
-1.203541
1.216829
2.164136
-2.141334
-2.147338
2.158042
0.004936
0.003508
-0.040346
-0.037968
-0.918784
-0.058704
0.864313
-0.057390
0.832785
-0.068945
-0.949708
0.052815
-1.457829
-1.466319
-2.389295
-1.463580
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-0.000530
0.881606
0.001725

-0.885148

-5.164094

-6.351976

-71.242945

-6.391933

-6.368410
-5.343990
-4.916174
-6.409253
-4.880645

0.000404

0.000485

-3.576972
-4.225168
-2.922927
-4.221589
-1.664084

-0.806542
-1.432958

-0.168097

-0.170760
-3.117104
-3.569694
-3.343239
-3.575914
6.403291
7.565959

1.654901
1.716385
2.533368
1.718232
-0.040221
-0.057058
-0.067876
0.832877
-0.949627
-0.038240
0.863852
-0.058883
-0.919253
0.015372
0.018422
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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 and F concentration (0.5 xM-10 xM) could be obtained
(R?=0.9991). The value obtained for the F- was found to be 8.9 nM by the equation of
Loo=3d/m (o was the standard deviation of the blank solution and m is the absolute

value of the slope between intensity versus F~ concentration). o= 0.2772, m= 93.8384.

1000

900

700{ y=93.8384x+13.9056
R2=0.9991

L3

Fluorescence Intensity (a.u.)
h
=]
=]
L

e e e w e e e e e B sy |

0 1 2 3 4 5 6 7 8 9 10 1
Concentration of triphosgene(uM)

Fig. S11. The linear relationship between the fluorescence intensity and phosgene concentration
(0.5-10 uM) in CH3CN. Excitation and emission were at 653 nm/679 nm respectively.
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Kinetic studies:

The reaction of SiR-amide (10 xM) with phosgene in DMSO (pH 8.0, 30 %
Tris-HCI) was monitored using the fluorescence intensity at 679 nm. The reaction was
carried out at 25 °C. The pseudo-first-order rate constant for the reaction was
determined by fitting the fluorescence intensities of the samples to the
pseudo-first-order equation:

Ln [(Ft - Fmin) / Fmin] =- k't

Where Ft and Fmin are the fluorescence intensities at 679 nm at time t and the
minimum value obtained after the reaction was complete. k£’ is the
pseudo-first-order rate constant. The pseudo-first-order plots for the reaction of
SiR-amide with 2 equiv. of phosgene is shown in Fig. S12, the pseudo-first-order

rate constant £’ =1/t;1=0.3966 min.

y = Al®xexp(—x/tl) + y0

Reduced Chi-S 0. 35447
Adj. R-Square 0. 95734

Value Standard Erro
B v0 8. 53121 0. 36017
B Al -9. 1148 0. 57785

B tl 2.52132 0. 40123

T

LN RN RO - PO RS GRS

1
4 5 6 7 8 9 10 11 12
Time (min)

Fig. S12. Pseudo-first-order kinetic plot of the reaction of SiR-amide (10 M) with phosgene
(2 equiv.) in CH3CN. k =0.3966 min.
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Fig. S14. ESI-MS spectrum (positive ion mode) of SiR-amide upon addition of phosgene in
CH3CN. (a) only SiR-amide, (b) the isolated aggregates of compound after SiR-amide reacted
with phosgene for 5 min.
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