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Solution for Spectral Measurement

For UV-Vis and Fluorescence study, the ligand H,L with concentration of 1x 10-3(M) was
prepared in DMSO. All anionic solutions of 1 x 10-3(M) were arranged in CH;CN. The
Spectroscopic experiment was carried out in acetonitrile medium. A 25 uM of HL solution
was prepared in2 mL CH3CN/H,0 (99:1, v/v) (HEPES Buffer, pH 7.5) for sensing study. To
this solution 2 equivalent of anions were added and the sensitivity and selectivity was checked
by UV-vis and Fluorescence measurement of the probe H,L solution. The absorption and
emission path length of cell used were 1 cm. Fluorescence measurement experiments were

done on excitation and emission of 12 nm x 3 nm (For HTFA vapor) and 10 nm x 10 nm (For

CN) slit width.
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Fig. S1. 'THNMR Spectra of the probe H,L (CDCl;, 300 MHz)
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Fig. S2. BCNMR Spectrum of the probe H,L (CDCls, 75 MHz)
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Fig.S4 IR Spectrum of the probe H,L



Table S1. Crystal Data and Refined Parameters for H,L

Empirical formula CyoHig N, Oy
CCDC No. 2178275
Formula weight 350.36
Temperature (K) 100(2) K
System Orthorhombic
Space group Pna?2l

a (A) 11.7509(4)

b (A) 9.3631(3)
c(A) 30.1678(10)
o/° 90

p/° 90

v/° 90

V (A)? 3319.21(19)
Z 8

D(cal) /g cm™3 1.402
w/mm™! 0.813

MA) 1.54178
Data[l >2c(I)]/param 6304/474



R [1>25(1)] 0.0517
wR,P 0.1343
GOF* 1.090

Ry = Z[[F-[Fll/ZFo|; "WRy = {Z[W(F*—F2PVE[W(F?) M w = [0%(Fo)* + (0.1003P)> +

4.9693P ]! (F,2 + 2F.2)/3; ¢ Goodness-of-fit.



Table S2: Bond length of H,L (Experimental & Theoretical):

Bond Length A Bond Length A
(Experimental) (Theoretical)
N2-N1 1.396 N12-N13 1.415
C22-N1 1.298 N12-Cl11 1.312
C22-C23 1.454 C11-C10 1.447
C23-C24 1.400 C10-C9 1.414
C24-03 1.345 C9-020 1.358
O3-H3 0.840 020-H44 1.024
N2-C33 1.304 N13-C14 1.303
C33-C34 1.440 C14-CI15 1.449
C34-C35 1.410 C15-C16 1.418
C35-08 1.349 C16-021 1.389
O8-H8 0.840 021-H22 0.974
Table S3: Bond Angle of H,L (Experimental and Theoretical):
Bond Angle Degree (°) Bond Angle Degree (°)
(Experimental) (Theoretical)
C33-N2-N1 112.45 C14-N13-N12 112.49
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C22-N1-N2 113.91 CI11-N12-N13 113.72
N1-C22-C23 120.65 N12- C11-C10 121.81
C22-C23-C24 119.92 C11-C10-C9 119.44
C23-C24-03 123.07 C10-C9-026 121.86

C24-03-H3 109.50 C9-020-H44 108.88
N2-C33-C34 131.96 N13-C14-C15 126.41
C33-C34-C35 122.12 C14-C15-Cl6 118.91
C34-C35-08 121.31 C15-C16-021 123.05

C35-08-H8 103.42 C16-0O21-H37 113.16
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Fig.S5. Absorption Spectrum of H,L in CH;CN.
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Fig.S6. DLS Spectrum of H,L in CH;CN/H,O fraction f,, (a) 0% (b) 30% (c) 80% (d) 100%
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Fig.S7 Time-dependent fluorescence spectra of the thin film exposed to UV light (Aex = 365

nm) for 2.5 h
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Fig. S8. Bar plot showing QE(%)s of solid emissive test kits after exposure to the saturated
acid vapors of common interfering agents for 10 minutes. The analytes used are: 1. Acetonitrile
(CH;CN) 2. Ethanol (EtOH) 3. Tetrahydrofuran (THF) 4. Dichloromethane (DCM) 5.n-
Hexane (n-HXN) 6. Toluene (TOL) 7. phosphoric acid, 8. propionic acid, 9. sulphuric acid,
10. methane sulfonic acid, 11. methacrylic acid, 12. heptanoic acid, 13. oleic acid, 14. Acetic
Acid (AcOH) 15. Nitric Acid (HNOs) 16. Hydrochloric Acid (HCI) and 17. Trifluoroacetic

Acid (HTFA). The emission was recorded with 5 minutes interval for each turn.
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Fig. S9. Kinetics of time dependent response Decay
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Fig. S12. Limit of Detection for CN- sensing of the probe H,L.

Table S4: Comparative Table for Reported Probes towards CN- and TFA detection and their

sensing features.

SL
No.
Reported Probes Selectivity/ Sensing Sensing Method Ratio- Real Logic Ref.
Applications in
Sensing Mechanism (Dual Channel)/ metric gate
environment-
Solvent/ LOD circuit/
Response/ al, food and
Stability (Sensitivity)
Dual . . Bioima-
biological
Response samples/ ging in
plants
Test Strip or
and
Thin film animals
1.
s N Nf }“:@ CN-/ Nucleophilic Fluorometric No/ No Yes (Food No/ Yes [1]
s\ s s
DMSO:H,0 addition to C=C [Turn On] Extract)/ Yes
bond,
9:1, v/v) Colorimetric

Intramolecular
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CN7/
1Y H
s N-N CH}CNHzo

(7:3, v/v)

CN+/

DMSO/Yes

e ca

0 CH;CN:H,O

(95:5, v/v)

O CN-
N N QQ /DMF:H,0

(1:1, v/v)/ Yes

Charge Transfer

(ICT)

ILCT (Intra ligand

Charge Transfer)

followed by

Deprotonation of

NH proton

Nucleophilic
addition to C=N

bond, ICT

Deprotonation of

O-H proton

Deprotonation of

O-H proton and
Nucleophilic
addition to C=N

bond

(Yes)/ 0.46 uM

Colorimetric

(No)/ 46.2 nM

Fluorometric

[Turn On]

Colorimetric

(Yes)/ 21 nM

Colorimetric

(No)/ 0.22 uM

Fluorometric

[Turn OFF]

Colorimetric

(Yes)/ 0.21 uM

No/ No

No/ No

No/ No

No/ No

Yes (Food
extract &
water sample)/

No

Yes (Food

Extract)/ No

No/ Yes

No/ No

No/ No

No/ No

No/ No

No/ Yes

(3]



10.

11.

ol
PP
~N
|
SUPud
A
0 Ho

&

N CN
P| NC

CH,;0H

Sn
o]

CN+/

DMSO:H,0

(6:4, v/v)

CN+/

THF:H,0

(8:2)/ Yes

CN+/

DMSO:H,0

9:1, v/v)

CN/DMSO

CN+/ CH5CN/

Yes

CN+/
DMSO/H,0

(6:4, v/v)

Deprotonation of

O-H and N-H

proton

CN- addition to

C=C double bond

Deprotonation of

O-H proton

Nucleophilic
addition to C=C

bond, ICT

Deprotonation of

O-H and COOH,

ICT

Nucleophilic
addition to C=C

bond, ICT

Colorimetric

(No)/ 6.4 uM

Fluorometric

[Turn ON]

Colorimetric

(Yes)/ 2.23 uM

Colorimetric

(No)/7.08 uM

Fluorometric

[Turn OFF]

Colorimetric

(Yes)/ 67 nM

Colorimetric

(N0)/3.68 uM

Fluorometric

[Turn ON]

Colorimetric

No/ No

No/ No

No/ No

No/ No

No/ No

Yes/ No

No/ Yes

Yes (Food and
Water

Analysis)/ No

No/ Yes

Yes (Food

Extract)/ Yes

No/ No

No/ No

16

No/ No

No/ Yes

No/ No

No/ Yes

No/ No

No/ No

[7]

[10]



12.
Q CN-, F/ THF
ﬁ HN%
ff; NN
Yy e
N‘F:BfF F
13.
S HTFA
Q o avatl
@ HNO3, HCl/
CHCl;
Solid-state
(Solvent free)
14.
s @ HTFA,
@ N
©:5 ) > HNO
Nk 3
HCl/
CH3C]3/YCS
15.
O " HTFA/ CH,Cl
OO O g\ O N-Crst
Q O Solid-state
(Solvent free)

Deprotonation of

C-H proton

Protonation of N
donor of
benzothiazole

moiety, ICT

Proronation of N
donor
benzothiazole

moiety, ICT

Protonation of
Imidazole moiety,

ICT

(Yes)/ 0.18 pM.

Colorimetric

(No)/

72 (CN") and 83

nM (F)

Fluorometric

[Turn OFF]

Colorimetric

(Yes)/ 2.8 ppm

(TFA)

Fluorometric

[Turn OFF]

Colorimetric

(Yes)/ 2.3 ppm

(TFA)

Fluorometric

[Turn ON]

(No)/ 7.4 ppm

No/ Yes

No/ No

No/ No

Yes/ No

No/ No

No/ Yes

No/ Yes

No/ Yes

17

No/ No

No/ No

No/ No

No/ No

[15]
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Z-Z,

; HTFA, CN-/ Protonation of Fluorometric Yes Yes
o
Solid-State the imine N of
[Turn OFF- No/ Yes (Food (CNY/ This
O~ (HTFA the azine
TFA] Extract) work
Vapour)/Yes  derivative (TFA) Yes (CN
OH [Turn ON-CN-| (CNY)/ Yes /AIE)
CH;CN/H,O0  Deprotonation of
(99:1, v/v) Colorimetric (CN-/HTFA)
O-H (CN)
(CN)/Yes [TFA, €N

(Yes)/ 1.41 ppm

(TFA)

45.42 nM

(CN)

Slope =1.0787 x 10° M
K, = 1/Slope

-5,
K, =1/(1.0787 x 10%)

=9.27x10°M"

]
1x10°

] . I
2x10° 3x10°
1/[CNT]

L) ks )
4x10° 5x10°
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Fig. S13. Determination of Binding Constant (K4) from from Benesi-Hildreband Plot of CN-

Titration Curve.
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Fig.S14. Changes in (a) Absorption (A, = 479 nm) and (b) Emission Spectra (Aee = 570 nm)

of H,L and H,L+CN under different pH.
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Fig. S18. ESI-MS (-ve) mode of CN- Complex (H,L+2CN)

TD-DFT transition of H,L and CN- complex (L*) .

Table S5:
System Vertical Exp. Theor. Oscillation Key Transition
Excitation Wavelength Wavelength  Frequency
Energy (eV) (nm) (nm)
H,L 3.1252 410 409.04 1.0918 HOMO —LUMO
3.7225 337 334.15 0.1548 HOMO-2 —-LUMO
L* 2.7410 474 452.33 0.8995 HOMO —LUMO

3.9154 338 316.66 0.0283 HOMO-1-LUMO+1
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Fig.S19. Electrostatic Potential (ESP) Mapping of the optimized probe H,L calculated from

B3LYP/6-311g level with scale bar (Kcal/mol).

Table S6: Orbitals of H,L and their corresponding energies.

<he

HOMO-5 HOMO-4 HOMO-3

(-7.36 V) (-6.36 V) (-6.33 eV)

HOMO-2 HOMO-1 HOMO

(-6.19 V) (-6.15 eV) (-5.37 eV)
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LUMO LUMO+1 LUMO-+2
(-1.97 eV) (-0.90 eV) (-0.10 eV)

LUMO+3 LUMO+4 LUMO+5

(-0.02 eV) (0.23 eV) (125 eV)

Table S7: Molecular Orbitals of L and their corresponding energies.

HOMO-5 HOMO.4 HOMO-3

HOMO-2 HOMO-1 HOMO
(0.93 eV) (1.02 eV) (1.61 eV)
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Fig.S20. (a) Absorption and (b) Fluorescence Spectra of H,L towards CN- in different food

samples.
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Fig.S21. Change in Absorption Spectra of CN- Complex on gradual addition of HTFA (H™).
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Fig. S23. Cell survivability of MDA-MB 231 and WI-38 cells exposed to ligand H,L
concentration. Data are representative of at least three independent experiments and bar graph
shows mean = SEM, *p <0.001 were interpreted as statistically significant, as compared with

the control
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