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Experimental Section
Synthesis of PTZ-Et and PTZ-1-CHO

When phenothiazine (1g; 1.0 mmol) reacts with ethyl bromide in the presence of potassium
tertiary butoxide (0.56g; 1.0 mmol) as a base in the DMF solvent (20 mL) under reflux for 18
h. After the reaction had finished, the mixture was cooled to room temperature and then poured
into water and subjected to extraction using DCM. Purification of the product Et-PTZ was
performed through column chromatography. The eluent used was a mixture of hexane and ethyl

acetate in a 9:1 ratio.

DMF (5.1 mL) was mixed with POCl; (5.6 mL) and the resulting mixture was then cooled to
0°C for approximately 20 minutes. This caused the colorless mixture to yellow shade, indicating
the formation of the Vilsmeier reagent. Afterward, the solution of the Et-PTZ compound
dissolved in CHCl; was added dropwise to the mixture. The reaction mixture was subjected to
reflux at 90 'C for 5 h. After completion reaction, the mixture was cooled down to room
temperature and poured into cooled water. The mixture was neutralized using sodium carbonate
to achieve a pH of seven and then extracted using DCM. Subsequent, purification of the
compound Et-PTZ-1-CHO was performed using column chromatography with an eluent ratio

of hexane: ethyl acetate (9:1). compound
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Figure S1. IR spectrum of PTZ-SCN probe



PTZ-Thiophene

Co<)
BRUKER
(L ><)

I EREE R PN R PEEEEE R E PR F SR SR ERE
f":":F:."‘:“'-!“’.‘-‘!‘Q‘Q"!"!"!"!“!“!“!“!".".".".".".'1".‘2‘2"’."!"!0?"?“!0!"!"!"!"'!"!
L e e e N R R N e e S e S S e S e e e e S e e e N N T R - R R R R R K Rl Current Data Parameters
D e Ve NAME  Dr.NAP211222
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221221
Time 15.25h
INSTRUM S{Jec:
PROBHD 2108618 0505 (
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 32
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 127.79
DwW 62.400 usec
DE 6.50 usec
TE 304.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.2604716 MHz
NUC1 1H
P1 15.00 usec
PLW1 14.95499992 W
F2 - Processing parameters
sl 65536
SF 400.2580000 MHz
wDw EM
o SSB 0

12 11 10

9 8

T T T T LB

GB
0 ppm PC

T T T T T

CE

@
L]
&
w
N
-

ﬁ_
1.98 =
3.00=

0.30 Hz
1.00

Figure S2. "TH-NMR spectrum of PTZ-SCN probe
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Figure S3. 3C-NMR spectrum of PTZ-SCN probe
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Figure S4. HRMS spectrum of PTZ-SCN probe
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Figure S5. HRMS spectrum of PTZ-SCN-Cu?* complex



Equation y=a+b'
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Figure S6 Benesi-Hildebrand plot of PTZ-SCN probe with different concentrations of

cupric ion in emission studies
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Figure S7. Job’s plot of PTZ-SCN on emission spectrum
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Figure S8. pH effect of PTZ-SCN on absorption spectrum
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Figure S9. 'H NMR spectra of PTZ-SCN probe in the presence and absence of Cu?" ions
(0.5, and 1 equivalent).
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Figure S10. Theoretical UV-visible spectrum of PTZ-SCN

Figure S11. Test strip images of PTZ-SCN ions coated in filter paper identification of cupric
ion.
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Figure S12. The cytotoxicity of PTZ-SCN- Cu?* across different concentrations



Table S1. Theoretically computed HOMO, LUMO energy gap and dipole moment of PTZ-SCN
and PTZ-SCN-Cu?*complex at B3LYP/6-31G** level of theory.

Exomo | “Erumo | “Energy “Wiotal bMajor contributions/
Compound
(eV) (eV) gap(eV) (Debye) Oscillation strength (f)
PTZ-SCN H-1-2>L (93.7%) /0.68547
5.3753 2.5126 2.8626 5.8716 H-2 2L (64.5%)/0.17970
PTZ-SCN- H-4->L (68%)/0.58319
Cu?** 5.5279 3.1491 2.3788 4.0905 H-3-2>L (32%)/0.12769
Complex H-2L (95%)/0.21810

aTheoretically calculated HOMO, LUMO, band gap and dipole moment values, *Oscillation strength

and major contributions B3LYP/6-31G** level of theory.




Sample Spiked amount of Cu®* ions (uM) Found Amount | Recovery
of Cu?* ions (%)
Mean £SD (uM)

Lake water

1 5 4.87+0.07 97.4

2 10 9.71£0.15 97.1

3 15 14.64+0.51 97.6

4 20 18.95+0.64 94.7
Tap water

1 5 4.72 £0.08 94.4

2 10 9.52 £0.107 95.2

3 15 14.45 £0.458 96.3

4 20 19.22+0.005 96.1

Distilled water

1 5 4.7540.08 95

2 10 9.74+0.11 97.4

3 15 14.76 +0.44 98.4

4 20 19.55+0.12 97.75

Table S2 Analysis of cupric ions in various water samples with the PTZ-SCN probe.




Table S3 Comparative Analysis of PTZ-SCN chemosensor for Cu?* detection

Probe Solvent LOD Binding | Applications | Ref
system Ratio
0 0 DMSO: | 1.2x107M | 2:2 Bioimaging | !
N N’ N
©)LH Hu\© HEPES
F DMF: 0.02uM 2:1 Real water | 2
1
F- 90 N /\% HEPES sample
F
OH DMSO: | 2.19x10"M | 1:1 Test  strip |3
H
N‘ NT]/© Water and Real
’O o water sample
2 S@ THE: 2.16x107M | 1:1 Test  strip, |
o \ 0 .~ .HN/k\N water and Real
vy N water sampl
ple
CH;CN: | 1.04X103%M | 1:1 The test | This
@[ @\ ?’ HEPES strip, Real | """
~C
. \\N water
sample, and
bioimaging
cells
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