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1.  Solid-state emission images of the probe TPE-Lac 

Figure S1. Images for probe molecule TPE-Lac (A) at normal light and (B) under UV light (long 
UV-365 nm). The probe TPE-Lac synthesized was yellow solid with bright greenish-yellow 
fluorescence.

2. UV-Vis spectrum for the probe TPE-Lac

 

Figure S2. UV-vis spectra for the probe TPE-Lac (10 µM) in THF. The UV-vis showed two peaks 
at 312 nm and 362 nm.

Figure S3. UV-Vis spectra predicted from the ZINDO/CI level of study for the probe TPE-Lac.
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From the ZINDO/CI level of study, the probe TPE-Lac was predicted to have a peak at 339 nm 
with oscillator strength of 0.0009. The predicted major absorption peak (only the one beyond 300 
nm) from the ZINDO/CI level of study is pretty close to the experimentally observed value. 

3. Solvent study of the probe TPE-Lac

The probe TPE-Lac being insoluble in water, its AIE characteristic was determined by carrying 
out fluorescence studies in variable ratio of water-THF solvent system. It was found that probe 
starts fluorescing at and above 80% H2O-THF solvent system and shows strong fluorescence at 
97% H2O-THF due to its AIE property. 

Figure S4. (A) Fluorescence response of probe TPE-Lac upon increasing concentration of water 
fraction in THF (ex 345 nm, em 510 nm). (B) A plot of fluorescence intensity of TPE-Lac against 
variable proportions of H2O−THF mixture (ex 345 nm, em 510 nm). The probe starts showing 
strong AIE property at and above 80% H2O-THF solvent system. (C) Vials from left to right 
represents emission of TPE-Lac (20 M) in 0 to 97% water/THF fractions.

C
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4. Microscopic images of the probe TPE-Lac

Figure S5. Microscopic images of the probe TPE-Lac (A) 70%, (B) 80%, (C) 90%, (D) 93%, (E) 
95%, and (F) 97% water/THF fractions on glass slide (all the images were taken using FITC filter).

5. Cytotoxicity study

Figure S6. Plot of % cell viability of H520 cells vs the concentration of probe TPE-Lac after 
incubation of 8, 12 and 24 h, respectively.
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6. Time dependent study for cyanide ion detection

Figure S7. (A) Time-dependent fluorescence response of probe molecule TPE-Lac with the 
addition of 25 µM of cyanide anion (ex 345 nm, em 510 nm). (B) The plot of fluorescence 
emission of TPE-Lac solution with 25 M of CN against time. 

7. Selectivity study

 

Figure S8. Fluorescence response of TPE-Lac upon addition of different anions  (100 µM, ex 
345 nm, em 510 nm).
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Figure S9. Fluorescence response of TPE-Lac upon addition of different cations (100 µM, ex 
345 nm, em 510 nm).

8. UV study of TPE-Lac-CN- complex

Figure S10. UV response of probe TPE-Lac upon addition of cyanide (upto 30 µM).

9. Mechanism of cyanide sensing

Upon the gradual addition of cyanide ions the fluorescence intensity of TPE-Lac slowly 
diminishes and ultimately is quenched. The presence of a strong electron-withdrawing group in 
the coumarin ring makes the 4-position susceptible to nucleophilic attack by the CN ion. The 
addition of CNion interrupts the intramolecular charge transfer (ICT) process occurring through 
the backbone of coumarin and thereby leading to decrease in fluorescence. 
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Figure S11. a) Schematic representation of sensing mechanism of cyanide using TPE-Lac. LCMS 
spectrum of probe TPE-Lac (b and c) before and (d and e) after addition of 1 equiv of cyanide.

10. Nitroaromatics detection

 

Figure S12. A) Fluorescence response of TPE-Lac towards 4-nitroaniline. B) Plot of fluorescence 
response of TPE-Lac against lower concentration of aniline.
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Figure S13. Selective response of TPE-Lac towards nitroaromatics.

Figure S14. A, C and B, D are bright field and fluorescence images of only probe TPE-Lac and 
probe TPE-Lac with picric acid respectively in the solution phase. 
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11. Table S1 Comparison of the present study and previous reports for detection of cyanide 

Sr. 
No. Probe Structure Sensing 

method
Solvent 
System

Linear 
Range LOD Solid-phase 

study
Cell 

imaging

Other 
analyt

es
Ref

1
ON O

CN

CNHO

OH

abs = 515 nm

Colorimetric 50 % 
THF/HEPES,

pH 7.04
- 0.8 M. Yes NA NA S3

2
O NO

HO

abs = 342 nm

Colorimetric DMSO/H2O
(8:2 v/v). - 77.2 n M Yes NA NA S4

3
ON O

NO2

em = 410 nm

Colorimetric 
and 

Fluorimetric

HEPES buffer 
(CH3CN/

H2O, 1:1, v/v,
pH 7.4)

- 0.14 μM Yes NA NA S5
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4

N

CN

NC

NC

CN

Bu

Et

em = 517 nm

Fluorescence 
turn-off ACN:H2O

(5:95) - 0.126 μM Yes NA NA S6

5

N

N N

CN

NC

em = 460 nm

Fluorescence 
turn-on

CH3CN/
100 mM 

HEPES buffer 
pH 10.0 (9:1 

v/v)

0–80 μM 0.68 μM NA NA NA S7

6
N

O

O
O

Fluorescence 
turn-on

Buffered
water/ 

CH3CN 
mixture (7/3 

1−50 μM 1.0 μM NA NA NA S8
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em = 453 nm
v/v; CHES 
0.1 M, pH 

9.6)

7

N

N

O

HO

OO

O

em = 444 nm

Fluorescence 
turn-on

buffered 
water/ 

CH3CN 
mixture
(1/1 v/v; 

HEPES 0.1 
M, pH 7.0)

- 1.8 μM NA Yes NA S9

8 NN

HOOH
O

OO

O

OH

em = 528 nm

Fluorescence 
turn-on DMSO 

(<0.3%)/wate
r

0–58 μM 0.6 μM NA NA NA S10

9
N

N

N

O

O
O

H

H

em =  625 nm

Fluorescence 
Turn-off

(AIE)

99% aqueous 
DMSO 
solution

0–10 μM 67.4 nM Yes NA NA S11
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10

N NH

O
N

N

N
O

O

O

em = 444  nm

Fluorescence 
turn-on

(AIE)

99% aqueous 
DMSO 
solution

0–10 μM 1.09 μM. NA NA NA S12

11
N

CN

S

N

em = 580 nm

Fluorescence 
turn-off

(AIE)

CH3CN/water
solution 

(1:99, v/v),
0–5 μM 0.22 μM Yes Yes NA S13

12 N
NC

N
N

S
N

em = 596 nm

Fluorescence 
turn-on

(AIE)

60% 
DMF/PBS 0.1–1.2 μM 0.35 μM Yes Yes NA S14
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13

NC CN

em = 480 nm

Fluorescence 
turn-on

(AIE)

THF:Water
(10:90) - 24.5 μM NA NA NA S15

14 N N

N N
Co
Cl

Cl

em = 458 nm

Fluorescence 
turn-on

(AIE)

(9:1) 
H2O:MeOH 0–80 μM 0.59 μM NA NA NA S16

15

O O

CO2Et

em = 510 nm

Fluorescence 
turn-off

AIE

THF: Water
(3: 97) 0–14 μM 33 nM Nitroaromat

ics Yes Yes Present 
work
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1H NMR

 
1H NMR for TPE-OH-CHO (4)

CHO

OH
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13 C NMR

13C NMR for TPE-OH-CHO (4)

CHO

OH
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1H NMR

1H NMR for TPE-Lac (5)

O O

CO2Et
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13 C NMR

13C NMR for TPE-Lac (5)

O O

CO2Et
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HRMS data

Liquid chromatograph for TPE-OH-CHO (4)

Mass spectrum for TPE-OH-CHO (4)
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Liquid chromatograph for TPE-Lac (5)

Mass spectrum for TPE-Lac (5)

IR spectra
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IR for TPE-Lac (5)


