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1. Quantum yield (QY) measurements:

The quantum yield of NSCDs was determined with respect to quinine sulphate (Sigma-Aldrich,
Germany, 99%) dissolving 0.1 M H,SO, (quantum yield 54%) as standard [39]. The absorbances
of various NSCDs solutions and quinine sulphate solutions were measured in UV-Visible
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spectrophotometer (SHIMADZU UV-2450, Japan). The quantum yield of NSCDs was calculated
by using the following equation:
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Where 9 stands for quantum yield, I stands for measured integrated fluorescence intensity, n is

the refractive index and A is the absorbance. “Std” refers to the standard fluorophore (quinine

sulphate). The absorbance of all the solutions was kept less than 0.1 to avoid inner filter effects.
To find out the QY we have plotted integrated fluorescence intensities versus

absorbances of various NSCDs and standard solutions and the following equation was used:
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where “Slope” represents the slope of the plot of absorbance versus integrated intensity [39].
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Fig. S1 Quantum yield measurement of NSCDs with reference to quinine sulphate in 0.1 M

H,S0,.



2.

Table S1. Fluorescence lifetime decay of the NSCDs solution in absence and presence of

Evaluation of TCSPC data:

cinnamaldehyde.
Sample 11 (ns) a; T, (ns) a, T3 (ns) a; T,y (DS)
NSCDs 2.21 0.34 9.22 0.17 0.29 0.49 2.44
NSCDs + 8mM | 2.23 0.33 9.04 0.16 0.29 0.51 2.36
cinnamaldehyde
NSCDs + 16mM | 2.15 0.31 8.74 0.16 0.25 0.53 2.19
cinnamaldehyde
NSCDs + 24mM | 2.001 0.27 8.12 0.14 0.20 0.59 1.814
cinnamaldehyde

*Chi square: 1.1

Multi-component fit to the excited state lifetime decay kinetics of the NSCDs in presence and
absence of cinnamaldehyde suggests the presence of multiple radiative species in the samples.
We considered the average lifetimes of both the species. The average lifetimes (t,,) of the
NSCDs in presence and absence of cinnamaldehyde were calculated using the equation: t,, =
(art; + a1 + a3t3)/(a; + ap + a3), where 1y, T,and t3are the fluorescence lifetimes (in ns) and a,

a,and asare their relative amplitudes.

3. Cyclic voltammogram analysis of NSCDs:
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Fig.S2 Cyclic voltammogram curve of the NSCDs. The sample was prepared by dip-coating the NSCDs
solution on glass carbon electrode.

4. Density Functional Theory (DFT) analysis:

All the theoretical calculations were performed using the Gaussian 09 software package (revision
D.01).™
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Table S2. Comparison of energy of highest occupied molecular orbital (Ey), energy of lowest unoccupied
molecular orbital (£,) and the energy gap between the LUMO and HOMO (E,) at several DFT

level of theory.
Aldehydes B3LYP/6-31+g(d) ®B97X-D/6-31+g(d) PBE0/6-31+g(d) M06-2X/6-31+g(d)
Ey E; E, Ey E, E, Ey E; E, Ey E, E,
(eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV) (eV)
Formaldehyde -11.18 | -1.71 9.47 -13.45 0.50 1395 | —-11.50 [ -1.37 10.13 | —-12.99 | -0.32 12.67
Acetaldehyde -10.23 | -1.08 9.15 -12.42 1.12 13.54 | —-10.49 | -0.75 9.74 -11.93 0.32 12.25

Propionaldehyde | —9.75 —0.98 8.77 -11.88 1.21 13.09 -9.94 —0.66 9.28 -11.32 0.38 11.70

Butyraldehyde -9.55 —-1.08 8.47 —-11.45 1.22 12.67 -9.73 -0.76 8.97 -10.88 0.39 11.28
Valeraldehyde -9.51 -1.06 8.45 —-11.65 1.12 12.77 -9.77 -0.74 9.03 -10.87 0.40 11.27
Hexanal -9.45 —0.96 8.49 -11.57 1.23 12.80 -9.63 —0.63 9.00 —-11.01 0.40 11.41
Crotonaldehyde -7.81 —-1.88 5.93 -9.84 0.18 10.02 -8.03 —-1.63 6.40 -9.22 —0.65 8.57
Benzaldehyde —7.49 -2.13 5.36 -9.52 -0.18 9.34 —7.73 -1.92 5.81 —8.89 —-1.04 7.85
Cinnamaldehyde | —6.89 —2.48 4.41 -8.77 -0.59 8.18 -7.11 -2.29 4.82 -8.14 —-1.45 6.69




CH CHO CH CHO

88 2% B

HOMO LUMO HOMO
H ,CHO H oCHO
Be 4l Mo
HOMO LUMO HOMO LUMO
[C,H,,CHO] |Crotonaldehyde)|
998 f
0,38 99984
HOMO LUMO HOMO LUMO

|Cinnamaldehyde| |Benzaldehyde|
HOMO LUMO HOMO LUMO

Fig.S3 Pictorial depiction of HOMOs and LUMOs of the studied aldehydes.



