Supplementary Information (SI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2025

Fabrication of novel AIE active chemosensor for selective detection of Pd(II)
and picric acid: extended detection in HeLa cancer cell line

Susmita Das?, Manik Das?, Raju Biswas®, Uttam Kumar Das® Soumik Lahad, Bidhan Chandra
Samanta®, Indranil Choudhurif, Nandan Bhattacharya', Tithi Maity?*

2 Department of Chemistry, Prabhat Kumar College, Contai, Purba Medinipur, West Bengal,
721404, India

bSchool of Chemical Sciences, IACS Kolkata, Kolkata, West Bengal, India

‘Department of Chemistry, School of Physical Science, Mahatma Gandhi Central University,
Bihar, India

dICB, Kolkata, Jadavpur, West Bengal, India

*Department of Chemistry, Mugberia Gangadhar Mahavidyalaya, Purba Medinipur, India
Department of Biotechnology, Panskura Banamali College, Purba Medinipur, West Bengal,
India

Email; titlipkc2008(@gmail.com

S1


mailto:titlipkc2008@gmail.com

Fig./Table Content Page

No number

Fig. S1 FTIR spectrum of RBSB S4

Fig. S2 UV spectrum of RBSB S4

Fig. S3 Mass spectrum of RBSB S5

Fig. S4 1H NMR spectrum of RBSB S5

Fig. S§ 13C NMR spectrum of RBSB S6

Fig. S6 The emission intensity of RBSB in different solvents with | S6
polarity difference

Fig. S7 The emission intensity enhancement of the probe RBSB in | S7
glycerol-water, THF-water, DMSO-water AIE active solvents
indicating high AIE active performance in 1:9 DMSO water
medium

Fig. S8 Absorbance changes of RBSB after Changing the water | S7
percentage from 0% to 90%.

Fig. S9 Observation of the particle size change by increasing the water | S8
fraction with the help of DLS measurement in AIE medium

Fig. S10 SEM image of aggregated RBSB particle as a result of AIE | S8
behavior with a scale bar of 100 nm in AIE medium

Fig. S11 Change of Absorbance of RBSB (2x10- M) as a function of time | S9
in AIE solution

Fig. S12 Emission intensity change of RBSB (3 x 10 M) in the presence | S9
(five equivalent) of several cations including Pd(II) in AIE
medium at 526 nm

Fig. S13 Demonstration of pH effect on the emission intensity of the | S10
probe in the presence and the absence of target analyte in 9:1
DMSO-water and 1:9 DMSO water(AIE active) medium.

Fig. S14 Determination of LOD value during detection of Pd(II) by the | S10
probe RBSB in DMSO- H,0 AIE medium

Fig. S15 Effect of response time on the emission intensity of the probe in | S11
the presence of Pd(II)

Fig. S16 Binding constant determination plot for RBSB-Pd(II) adduct in | S11
AIE active medium

Fig. S17 Lifetime measurement of RBSB in the presence and the S12

absence of Pd(I) in AIE active medium.

S2




Fig. S18 The variation of fluorescence intensity of RBSB after alternative | S13
addition Pd(Il) and thiourea, disclosing the existence of
reversibility.

Fig. S19 Change of Emission Intensity of RBSB — Pd(II) adduct in the | S13
presence of several competitive metal ions to check the
competitive ion effect in AIE medium.

Fig. S20 Change of Emission intensity of RBSB (3 x 10 M) after | S14
separate addition of different nitroaromatic compounds (NACs)
in AIE active solvent

Fig. S21 Change of emission intensity of RBSB by the addition of PA to | S14
measure the limit of detection (LOD)

Fig. S22 Effect of response time on the emission intensity of the probe | S15
RBSB in the presence of TNP b) Emission intensity change of
RBSB-TNP adduct with the presence of other individual NAC

Fig. S23 Jobs plot During sensing of a) Pd(II) b) PA by RBSB S15
suggesting the 1:1 probe -analyte combination

Fig. S24 Mass spectra of RBSB after mixing with Pd(II) in 1:1 ratio S16

Fig. S25 The DFT optimized ground state geometry of the probe and the | S16
probe-analyte complexes.

Fig. S26 Dose-dependent suppression of cell viability of RBSB on HeLa | S17
cell line (24 hrs)

Table S1 Intra-molecular Hydrogen bonding parameter of RBSB S17

Table S2 C-Hee+O interaction parameters of RBSB S17

Table S3 Lifetime decay parameters for RBSB in the presence and | S18
absence of Pd(Il) in AIE active medium

Table S4 Comparative study of literature reported probes for Pd(II) S18
detection

References S19

S3




12929
65°LL9
62'669
L1'8L
0918
Le'0s8

6G'8.6
02’910}
c9'8.0}
9L'ELL
€5'vSL I
Sg'0ce H
L6°L92 |
8E'9lEL
vLvoEl
88'0EV |
LeLop 1

LG L¥S 1
LELIOL
re'e89l

LTINS T

__— L6'6/82
__—— 9l'0gee
65,962

T T T T T T T T
86 96 6 <¢c6 06 88 98 8
[54] @ouEIWSUEL ]

2500 2000 1500 1000
Wavenumber cm-1

3000

3500

FTIR spectrum RBSB

Fig. S1

RBSB

oo

400

300

1.0

T

©
o o
aoueqlosqy

Wavelength (nm)

UV spectrum RBSB

Fig. S2

S4



5.53e+008

" 1320 [RBSB + H*]

o]
6822440 | 634 2426
6722189 faaRieT 567.7087 7002397 706.2278
565.4327 667.2052 669.2005 671.2131 7 6752003 6771935 679.2302 686.2534 O 691.1595 6950231 9972335 £99.2355 703.2243 7052228 §
T * " T A T A T A
580.0 6820 6840 6850  £88.0 6900 6920 6940  B9B.0 6980  700.0 7020 7040 7080

i T t t T t t T T T
666.0 668.0 670.0 672.0 674.0 676.0 678.0

Fig. S3: Mass spectra of RBSB
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Fig. S4: 'H NMR spectrum of RBSB
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Fig. S5: 13C NMR spectrum of RBSB
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Fig. S6: Emission intensity of RBSB (2 uM) in different solvents with polarity difference
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Fig. S7: The emission intensity enhancement of the probe RBSB in glycerol-water, THF-water,
DMSO-water AIE active solvents indicating high AIE active performance in 1:9 DMSO water
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Fig. S8: Change of absorbance spectra of RBSB upon increasing volume percentages of water

from 0% to 90% in DMSO-water AIE active medium.
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Fig. S9: Observation of the particle size change by enhancement of the water fraction with the
help of DLS measurement in DMSO — H,O medium
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Fig. S10. SEM image of aggregated RBSB particle as a result of AIE behavior with a scale bar of
(D) 1 mM and (IT) 100 nm in DMSO — H,0 (1:9 v/v) medium
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Fig. S11: Change of Absorbance of RBSB (2x10-% M) as a function of time in DMSO — H,0 (1:9
v/v) solvent system
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Fig. S12: Emission intensity change of RBSB (3 x 10-¢ M) in the presence (five equivalent) of
several cations including Pd(II) in DMSO-water (1:9) AIE medium over excitation at 326 nm.
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Fig. S13: Demonstration of pH effect on the emission intensity of the probe in the presence and

the absence of target analyte in 9:1 DMSO-water and 1:9 DMSO water(AIE active) medium.
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Fig. S14: Determination of LOD value during detection of Pd(II) by the probe RBSB in DMSO—
H,O AIE medium

S10



0-9°9°9-9-0:0:9-9-9-0-0-0-9-9:99-0-3-0-0-0-0-0-0-0-0-9
/
@
/ —o— RBSB+Pd(ll)
9

g
o
1

g
(=)
L

o

—
N
1

—
o
1

o
o
1

Emission Intensity (a.u.) x 10°

o
o

0 50 100 150 200 250 300
Time (sec)

Fig. 15: Effect of response time on the emission intensity of the probe in the presence of Pd(II)
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Fig. S16: Binding constant determination plot for RBSB-Pd(II) adduct in AIE active medium
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Fig. S17: Lifetime measurement of RBSB in the presence and the absence of Pd(II) and TNP in

AIE active medium.
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Fig. S18: The variation of fluorescence intensity of RBSB after alternative addition Pd(Il) and

thiourea, disclosing the existence of reversibility.
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Fig. S19: Change of Emission Intensity of RBSB — Pd(II) adduct in the presence of several

competitive metal ions to check the competitive ion effect in DMSO-water AIE active medium.
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Fig. S20: Change of Emission intensity of RBSB (3 x 10~ M) after separate addition of different

nitroaromatic compounds (NACs) in AIE active medium
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Fig. S21: Change of emission intensity of RBSB by the addition of PA to measure the limit of

detection (LOD)
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Fig. 22: a) Effect of response time on the emission intensity of the probe RBSB in the presence of
TNP b) Emission intensity change of RBSB-TNP adduct with the presence of other individual
NAC
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Fig. S23. Jobs plot During sensing of a) Pd(II) b) PA by RBSB suggesting the 1:1 probe -analyte

combination
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Fig. S24: Mass spectra of RBSB after mixing with Pd(II) in 1:1 ratio
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Fig. S25: The DFT optimized ground state geometry of the probe and the probe-analyte

complexes.
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Fig. S26: Dose-dependent suppression of cell viability of RBSB on HelLa and PA1cell line (24
hrs)

Table S1: Intra-molecular Hydrogen bonding parameter of RBSB

D—H HeeooA DeeeA D—HeeeoA Symmetry

(A) (A) (A) (°) operation for A
O1-HleeeN9 0.84 1.88 2.622(5) 147.4 X, Y, 2

Table S2: C-He++O interaction parameters of RBSB

C-H HeeeO Ceee(O C—HeeeO Symmetry

(A) (A) (A) () operation for O
C(8)-H(8)e*+034  0.95 246 3.307(5) 148.6  -x+1,-y+1,-z+1
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Table S3: Lifetime decay parameters for RBSB in the presence and absence of Pd(II) in AIE

active medium

sample Ja, o, lun ln e Kk k|

RBSB 0.58 0.42 1.94 2.90 2.34 1.00 0.171 0.344
RBSB- 0.44 0.56 2.08 3.79 3.03 0.995
Pd(Il)
RBSB- 0.43 0.57 2.40 3.12 2.81 0.996
TNP
Table S4: Comparative study of literature reported probes for Pd(II) detection
Compound Solvent/ LOD AIEE Additional | Applicati | Refere
Sensing property | analyte on nce
process detection/
TNP
detection
oS’ MeCN/H,O |24nm | No No/No Paper 01
s @ (8:2 viv)/ strip
Turn on
PSSO
/ \
Al(IIT) MOF H,O/Turn 120nm | No No/No Paper 02
off strip
THEF/ 0.97 nm | No No/No Paper 03
Turn off strip,
Real
water,
Live cell
imaging
H) DMSO-H,O | 7.90 x Yes Cu(II)/No Live cell | 04
O _N._O (1:9 v/v)/ 10 M imaging,
Turn off paper
OO strip
S50
(o] ﬁNW o
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7
NN

O
H H

0 H\N/ DMEF/ 2.30 x No H,PO4/No | No 05
5 Tumoff | 105M
Crehlss0 0C1gHa; O OMe
OCigHs3
o o y MeCN/H,O | 82 nm No No/No Livecell | 06
NQ\Q\\O (5:5viv)/ imaging
AN O 0 O N g Tum on
J K \ Y%
O o MeOH/PBS | 0.19 uM | No No/No Paper 07
N~ | (1:1 viv) strip,
O O Turn on Live cell
7N o NS imagin,
P L ging
@ , MeCN/H,O | 11.9 uM | No No/No Livecell |08
N=N 4:1viv)/ imaging
o o%\%\ Turn on
O N\NNN
AN; ; —
) \
OH MeOH/H,O | 9.80 x No Cu(Il)/No | Paper 09
(1:1 viv)/ 10" M strip
HO
/N‘N/
°H
N N% | MeCN/H,O | 50 nm No No/No Live cell | 10
:LOQ (1:5 v/v)/ imaging
O Turn on
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