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Fig. S1 Structures of ruthenium(ll) complexes [1]-[3] studied in this work. Complex [1] was

evaluated as the primary luminescent chemodosimetric probe in this study.
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Fig. S2 ESI-MS spectra of complex [3] recorded in acetonitrile. The molecular ion peak (M*) is

shown with the experimental and theoretical peak distribution patterns.
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Fig. S3 ESI-MS spectra of complex [2] recorded in acetonitrile. The molecular ion peak (M*) is
shown with the experimental and theoretical peak distribution patterns.
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Fig. S4 Full range ESI-MS spectra of complex/probe [1] recorded in acetonitrile. Various
molecular ion peaks (M*) speciations are shown in the inset with experimental and theoretical

peak distribution patterns.
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Fig. S5 'H-NMR spectra of the ligand Ls; in DMSO-ds at 298 K. Inset shows the zoom-in 'H-
NMR spectra for the aromatic region.
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Fig. S6 'H-NMR spectra of the complex [1] in DMSO-ds at 298 K. Inset shows the zoom-in 'H

NMR spectra for the aromatic region with proposed assignments.
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Fig. S7 '*C NMR spectra of the complex [1] in DMSO-ds at 298 K. Inset shows the zoom-in 'H

NMR spectra for the aromatic and aliphatic region.
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Fig. S9 'H-*C HMBC NMR spectra of the complex [1] in DMSO-d.
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Fig. $10 'H-"3C HSQC NMR spectra of the complex [1] in DMSO-ds.
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Fig. S11 '"H NMR spectra of the complex [2] in DMSO-ds at 298 K. Inset shows the zoom-in

NMR spectra for the aromatic region.
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Fig. S13 'H NMR spectra of the complex [3] in DMSO-ds at 298 K. Inset shows the zoom-in

NMR spectra for the aromatic region.
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Fig. $16 (a) "*C NMR spectra of [1] (25 mM) upon addition of 3.2 equiv. of phosgene (0 — 27
mM triphosgene) in CDsCN containing EtsN (75 mM). (b-c) Partial *C NMR spectra of [1] (25
mM) in the presence of Triphosgene/TEA ( 27 mM, 75 mM).
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Fig. S20 (a, b) UV-vis and fluorescence spectra of [2] (40 uM) in the presence of triphosgene
(0 — 200 uM)/TEA (1 mM) in dry MeCN at 298 K. (c) Partial 'H NMR spectra for titration of [2]
(8 mM) in the presence of triphosgene (10 mM)/TEA (30 mM) in CDsCN at 298 K. (d, e) UV-vis
and fluorescence spectra of [3] (40 uM) in the presence of triphosgene (0 — 200 uM)/TEA (1
mM) in dry MeCN at 298 K. (Aex = 450 nm; Aem = 598 nm for [2], [3]). (f) Partial '"H-NMR spectra
for titration of [3] (8 mM) with triphosgene (10 mM) in the presence of TEA (30 mM) in CDsCN

at 298 K.
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Fig. S21 (a, b) UV-vis and fluorescence spectra of [2] (40 uM) in the presence of DCP (0 — 200
uM) in dry MeCN at 298 K (Aex = 450 nm; Aem = 598 nm for [2]). (c) Partial '"H NMR spectra for
titration of [2] with DCP (2 mM) in CD3CN at 298 K. (d, e) UV-vis and fluorescence spectra of [3]
(40 uM) in the presence of DCP (0 — 200 pM) in dry CH3CN at 298 K (Aex = 450 nm; Aem = 598
nm for [3]). (f) Partial '"H NMR spectra for titration of [3] with DCP (2 mM) in CD3CN at 298 K.
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chloride (TBACI), (c) acetic anhydride (Ac20O) (d) Chloroacetyl chloride [Aex = 397 Nnm; Aem = 597

nm for (a-d)].
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Fig. S26 FMOs (LUMOs and HOMOs) for the complex [1] computed at the B3LYP functional
level of theory using 6-31G** for C, H, N, O, S, and SDD basis sets for Ru in acetonitrile.
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Fig. $27 FMOs (LUMOs and HOMOs) for the complex [1]phos computed at the B3LYP
functional level of theory using 6-31G** for C, H, N, O, S, and SDD basis sets for Ru in

acetonitrile.
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Fig. $28 FMOs (LUMOs and HOMOs) for the complex [1]DCP computed at the B3LYP functional
level of theory using 6-31G** for C, H, N, O, S, and SDD basis sets for Ru in acetonitrile.
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Fig. S29 The plot overlayed with calculated and experimental absorption spectra for the
complex [1] from TD-DFT.

Table S1. Key transitions obtained from TD-DFT) using B3LYP/SDD/6-31G**level responsible for

experimental transitions for [1] in CH3CN.

Complexes | A (eV/nm) | A, (eV/nm) | Oscillatorstrength (f) Key transitions Contribution
[1] 2.78 /447 2.71/447 0.4192 HOMO-3-5LUMO+2 3%
HOMO-3-LUMO+3 4%
HOMO-2-LUMO+4 7%
HOMO-LUMO 4%
HOMO-LUMO+1 77%
HOMO-LUMO+2 4%

Table S2. Optimized atomic coordinates for DFT calculations for Probe [1], [1]phos and [1]DCP

Atomic coordinates for all calculated species [1]

C 0.6048 0.8929 1.8391
H 1.3737 1.0983 2.5722
C -0.7574 1.1338 2.1322
H -1.0203 1.534 3.1045
C -1.736 0.8545 1.1794
C -1.3418 0.3318 -0.0822
C -2.2625 -0.0016 -1.1493
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Atomic coordinates for all calculated species [1]Phos

I 000 oI O IO
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Fig. $30 Luminescence changes of an immobilized [1]-polystyrene film upon exposure

to 20 ppm of Interferents concentrations under 365 nm UV-light.
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Fig. S31 Calculation of the limit of detection (LOD) of phosgene measured from the relative
changes in the luminescence intensity (I/lp) at 598 nm upon increased concentration of
phosgene to [1] (30 uM) in acetonitrile at Aex = 397 nm, T= 298 K.

Limit of Detection Calculations:

LOD = 3.30/s

Where, 0 is the standard deviation of the regression line and s is the slope of the curve.
For [1] vs. phosgene titration: s = 0.1595 and o = 0.6036.

LOD =126 nM.
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Fig. $32 Calculation of the limit of detection (LOD) of DCP measured from the relative changes
in the luminescence intensity (I/lp) at 597 nm upon increased concentration of DCP to [1] (30 pM)
in acetonitrile at Aex = 433 nm, T= 298 K.

Limit of Detection Calculations:

LOD = 3.30/s

Where, 0 is the standard deviation of the regression line and s is the slope of the curve.
For [1] vs. DCP titration: s = 0.0274 and ¢ = 0.104609.

LOD =73 nM.
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Luminescence quantum yield calculation

Emission quantum yields for the Ruthenium complexes [1], [2] and [3] were calculated relative to
the reference complex [Ru(bpy)s](PFs)2 (Aex = 450 nm, MeCN, ® = 0.062 %) in acetonitrile using

the equation (1)."2

= 1) (42) (15)?

@s=+(32) (32) (72)
Where, @s, ®r are the luminescence quantum yield of the sample and the reference respectively,
Is and Iz are the integrated emission intensity of the sample and reference respectively, Asand
Ar are the recorded absorbance of the Ruthenium complexes and reference at the excitation

wavelength (450 nm) respectively, nsand nr are the refractive indices of the solvents used for the

sample and reference respectively.
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