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Fig. S1 '"H NMR spectrum of PCS1 in CDCl;.
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Fig. S3 ESI (+Ve) Mass spectrum of PCS1.
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Fig. S4 'H NMR spectrum of PCS2 in d¢-DMSO.
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Fig. S5 3C NMR spectrum of PCS2 in ds-DMSO.

S6



can ES+

3

1.50e7

[V,
PCS2

578.3

579.3

LT

2

mz2

288
2573

2533

2303

242 3

293

2153

8 %

0 T T T O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e

950

500

850

800

750

700

850

800

550

500

450

400

350

300

20

200

150

Fig. S6 ESI (+Ve) Mass spectrum of PCS2.
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Fig. S7 ESI (+Ve) Mass spectrum of PCS1 in 1M NaOH solution.
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Fig. S8 ESI (+Ve) Mass spectrum of PCS2 + HCI (100 ul; 1M) complex.
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Fig. S9 TRPL spectra of PCS2 and PCS2 + HCI (20 pl; 1M) in DMSO solution.
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Fig. S10 Quantum yield (@, changes of (a) PCS1 and (b) PCS2, upon increasing the

concentration of water fraction (0-90%) as a function of time (0-12 hours).
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Fig. S11 Dynamic light scattering (DLS) data of (a) PCS1 in CH;CN and (b) PCS1 in CH;CN

with 80% of water fraction.
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Fig. S12 Dynamic light scattering (DLS) data of (a) PCS2 in DMSO and (b) PCS2 in DMSO

with 60% of water fraction.

S13



(Quz+e
(2)ad+e
(QIN+Z

(2Qun+z
(LM+2
(2)BH+2
(2)od+e
(@no+e
(2)oo+z
r(@po+2

I@:m +2 ) (¢uz+e
F(LeNn +2 Mwﬂ_%
(€)v+2 N+
Amvmh& (@un+€
Z-(e)110+d mwwﬂmm
+
w mu_u m_ n_u w w n_uBea (2ed+e
- - (@no+e
wugLg ey (cpose
(@Quz+L Mw“m_ HM
(2)ad+L (©)0+e
(2IN+L (S)ogee
(e)un+ eHE)V +d
(IM+1 oqolg
(2)BH+1 _ : : _ ; ; _
(2)o4+1 8 3 &8 8 3 8 ©°
@0+ wu G1LG 1e °y)

(2)00+1

F(L)eN +1
(SIv+1L
(£)10+1
L-(€)ed+d
9(01d

180
O 60

z & &
wuglgie /i

Fe/ Cr/ Al) in presence of different metal

Fig. S13 (a-c) Histograms of PCS---M3* (20 uM of M
S14

ions (20 uM).



40 pM (Cr*)

Absorbance/a.u.

300 350 400 450 500
Wavelength/nm
2500 ————
2500 0 ) /
. 3 51500—
?lf 20004 20 pM (Cr +) — 1000, /
=, 5001 /
'@ 1500+ L
9
= 1000+
-1
o
5004
O_
450 500 550 600 650
Wavelength/nm

Fig. S14 (a) UV-Vis and (b) PL spectral titrations of PCS1 (20 uM in CH;CN) with 0-40 uM and
0-20 uM of Cr** ions in H,O, respectively; PL Inset: Intensity changes as a function of Cr3*

concentration.
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Fig. S15 (a) UV-Vis and (b) PL spectral titrations of PCS1 (20 pM in CH3CN) with 0-40 uM and
0-20 uM of AI** ions in H,O, respectively; PL Inset: Intensity changes as a function of AI3*

concentration.
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Fig. S16 (a, b) Job’s plots (based on PL intensity changes) between X vs (I-Ip)*X,

representing 2:1 [PCS1---Cr3* (0.621) and PCS1---A¥* (X = 0.628)] complexes.
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Fig. S17 FTIR spectrum of PCS1---M3* (1:1 and 2:1 complexes) confirms 2:1 stoichiometry of

PCS1---M3** (M = Fe/ Cr/ Al) sensor complexes via excimer formation.
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Fig. S18 ESI (+Ve) Mass spectrum of PCS1---Fe3* sensor

formation.
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Fig. S21 (a) Sensor reversibility of PCS1---Fe** with PMDTA (b) Reversible cycles with

PMDTA.
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Fig. S23 (a) Sensor reversibility of PCS1---AI** with PMDTA (b) Reversible cycles with
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Fig. S24 Schematic illustration of PCS1---M3" (M = Fe/ Cr/ Al) induced excimer (PCS1-PCS1%)

formation for sensor selectivity and its reversibility with PMDTA.
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Fig. S25 Association constant calculations by plotting a?/(1-a) vs 1/M3* (M = Fe/ Cr/ Al) with

linear fitting as well to find out the binding constant of (a) PCS1---Fe** (b) PCS1---Cr** (c)

PCS1---AI¥*; where a = F-FO/F1-F0, F = PL intensity at 515 nm at any given concentration of

M3*, FO = PL maxima in presence of M3*, and F1 = PL maxima in the absence of M3,
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Fig. S26 Standard deviation and linear fitting calculations for detection limits of (a) PCS1---Cr3*

(b) PCS1---AI** based on PL intensity changes at 515 nm.
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Fig. 27 TEM images of (a) PCS1 (b) PCS1---Fe** (c) PCS1---Cr?* (d) PCS1-—-A*.
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Fig. S28 pH effect on PCS1 and PCS1---M3* (M = Fe/ Cr/ Al) sensor system.
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Fig. S29 TRPL spectra of (a) PCS1 and PCS1---Cr3*; (b) PCS1 and PCS1---A13*,
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Fig. S30 Frontier Molecular Orbital diagram of PCS1 in gas phase at B3LYP/LANL2DZ level.
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Fig. S31 Frontier Molecular Orbital diagram of PCS2 in gas phase at B3ALYP/LANL2DZ level.
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Fig. S32 The bond distances (A) between M3*---O and M3*---N of PCS1---M3" complexes shown

in schematic representation of optimized sensor complexes (M = Fe/ Cr/ Al).
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Fig. S33 Frontier Molecular Orbital diagram of [PCS1---Fe]* in gas phase at B3SLYP/LANL2DZ

level (Note: PCS1---Fe —3 PET Unrestricted).
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Fig. S34 Frontier Molecular Orbital diagram of [PCS1---Cr]* in gas phase at B3LYP/LANL2DZ

level (Note: PCS1---Cr—3 PET Unrestricted).
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Fig. S35 Frontier Molecular Orbital diagram of [PCS1---Al]" in gas phase at B3SLYP/LANL2DZ

level.
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Fig. S36 (a) PL spectra of PCS1 (950 pL; 20 uM in CH3;CN) with 50 uL of pH (1-14; 1 M)

solution; (b) Bar graph of PCS1 with respective pH solutions; Inset: Acidic pH sensor responses

of PCS1 visualized under UV-irradiations (A = 365 nm).
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Fig. S37 (a) PL spectra of PCS2 (950 uL; 20 uM in CH;CN) with 50 pL of pH (1-14; 1 M)

solution; (b) Bar graph of PCS2 with respective pH solutions; Inset: Acidic pH sensor responses

of PCS2 visualized under UV-irradiations (A = 365 nm).
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Fig. S38 Possible PET based proposed mechanism for highly acidic pH sensing of PCS1 and

PCS2.
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Fig. S39 Fluorescence images of Raw264.7 cells treated with PCS1 and PCS2 at pH 3
(incubated for 50 minutes). Bright Field image (Left); Fluorescence image (middle);

Merged image (right). The scale bar is 50 pM.
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Fig. S40 TEM images of (a) PCS1 at pH = 3.0 and (b) PCS2 at pH =3.0.
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Table S1. Time-resolved fluorescence decay constants of PCS1 and PCS2, sensor complexes and

their aggregation induced emissions concentrations.

Compound T,(ns) T,(ns) A(%) Ay (%) Tave(NS)
PCS1 (0%) 9.855 0.3784 60.43 39.57 3.105
PCS1---Fe3* 21.89 1.7514 19.82 80.18 5.74
PCS1---Cr¥* 17.87 1.62 18.71 81.29 4.96
PCS1---AP* 8.29 1.9424 18.44 81.56 4.66
PCS1 (80%) 12.778 2.0132 26.01 73.99 4.813
PCS2 (0%) 3.742 0.2497 31.36 68.64 1.345
PCS2 (60%) 4.614 1.0915 21.70 78.30 1.856
PCS2+HCI 3.72 0.5489 5.43 94.57 0.72
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