Supplementary Information (SI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2025

Exploring the Sensing Properties of pH-sensitive Carbazole-Based AIE

Emitters and its Applications
Diksha Saluja, Prakash Seenu, Saravanan Enbanathan and Sathiyanarayanan Kulathu Iyer*

Department of Chemistry, School of Advanced Sciences, Vellore Institute of Technology,

Vellore-632 014, India. * E-mail: sathiyanarayanank@vit.ac.in

SI Figure S1 '"H NMR spectra of CACN
SI Figure S2 *C NMR spectra of CACN
SI Figure S3 '"H NMR spectra of DSPH
SI Figure S4 3C NMR spectra of DSPH
SI Figure S5 FT-IR spectra of DSPH

SI Figure S6 HRMS spectra of DSPH

SI Figure S7 TGA plot for probe DSPH

SI Figure S8 Cyclic Voltammogram of probe DSPH
SI Figure S9 DLS plot for aggregate size determination

SI Figure S10 (a) Calibration Curve, (b) Benesi — Hildebrand plot of DSPH with TFA, and (c)
Job’s Plot.

SI Figure S11 Interaction energy plot from DFT-QTAIM model


mailto:sathiyanarayanank@vit.ac.in

B-CACN

©

«Q ChaXTTIToSSLS AN
- mnSXoXMm =S TN
S i B B T T (B s i
- I S ST ST S AN N N

7.333
7.316

g
BRUKER
(=D

Current Data Parameters
ER28 XT3 R NAME Dr.SYNOT0923
& A ] NinI I I T m EXPNO 10
w0 0 0 W ~ o~ [ S N N N S L PROCNO 1
WA, \/ NV ZENY S ——
Date_ 20230907
18.44h
I ] spect
PROBHD _ Z108618_0505
(PA BBO 40051 BBF-H-D-05
ZPLUS)
PULPROG 230
™ 5
SOLVENT DMSO
NS 32
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 40894465 see
RG 77.73
DW 62,400 usee
DE 6.50 usee
TE k
DI 1.00000000 sec
DY
SFO1 400.2604716 MHz
NUCI H
Pl 15.00 usee
PLWI 14.95499992 W
F2 - Processing parameters
S 553
SF 400.2580000 MHz
WDwW EM
SSB o
LB 0.30 Hz
GB []
PC 1.00
T T T T T T T T T T
1" 10 8 8 7 6 5 4 2 1 ppm
o SIS
< ot et ]
— | | | | | et
: 1
SI Figure S1 'H NMR spectra of CACN
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SI Figure S2 3C NMR spectra of CACN
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SI Figure S4 3C NMR spectra of DSPH
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SI Figure S5 FT-IR spectra of DSPH with corresponding band values
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SI Figure S6 HRMS spectra of DSPH: Exact mass= 524.2252 Obtained mass (M+ H*) =

525.2331
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SI Figure S7 TGA plot for probe DSPH
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SI Figure S9 DLS plot for aggregate size determination
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SI Figure S10 (a) Calibration Curve, (b) Benesi — Hildebrand plot of DSPH with TFA, and (c)
Job’s Plot.



SI Figure S11 Interaction energy plot from DFT-QTAIM model

SI Table S1 Photophysical parameters for DSPH in tetrahydrofuran solution at concentration
(2 * 10)

Compound Solvent A max g FWHM A em As
DSPH THF 327 2.05x 104 129 413 6368
EA 327 3.10x 104 131 412 6309
DCM 327 1.85 x 10* 138 417 6600
DMSO 327 2.65x 10* 165.8 431 7379
1,4-dioxane 327 3.45x 104 121 412 6309
CHCl, 327 2.35x 104 123 414 6426

SI Table S2 Comparative study of Ty of different carbazole-based thermally stable probes

Carbazole based probes Tq (5% weight loss) | Reference
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SI Table S3 Energy gap and HOMO — LUMO energy levels of DSPH

Molecule HOMO (eV) LUMO (eV) Energy Gap (AE)
DSPH -5.51 -1.72 -3.79 eV
DSPH+ TFA -5.62 -2.05 -3.57 eV

SI Table S4 Physical, thermal, and electrochemical parameters for DSPH

Compound | A g6 A em® T4 HOMO/ | Ey¢ HOMO/ | Eg
(nm) (nm) °O) LUMO¢ (eV) LUMO¢ (eV)
(eV) (eV)
DSPH 330 413 370 -5.32/ 3.75 -5.51/ 3.79
-1.56 -1.72

2 analysed in THF, ® determined from TGA, ¢ interpreted from CV in THEF/TBAP, 9 derived

from absorption edge: 1240/ & oyt © €valuated from DFT calculations.




SI Table S5 Oscillator Strengths of Important Transitions for DSPH

Entry Max(nm) Oscillator Energy Gap | Selected Major
Strength (AE) Transitions
DSPH 370 0.2622 -3.34 H-L (69%)
324 0.1465 -3.81 H-L4; (52%)
323 0.0000 -3.83 H_-L (70%)
320 0.1406 -3.87 H-L, (43%)
317 0.0141 -3.89 H-Ly, (52%)
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