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Experimental

Materials and Methods
4-Hydroxycoumarin and N, N-Diethyl-p-phenylenediamine were purchased from Sigma-Aldrich

and used without further purification. All the solvents and reagents used were of analytical grade
and spectroscopic grade. The progress of the reaction was monitored using alumina sheets
precoated with silica gel (Merck, Kieselgel 60, F254), which were used for thin-layer
chromatography (TLC).

Measurement and Characterization

Structural Characterization

'"H NMR (400 MHz) and 13C NMR (101 MHz) spectra in CDCI3 were recorded at room
temperature using a 400 MHz Bruker Avance Neo spectrometer. Tetramethylsilane (TMS) was

used as an internal standard.
Fourier-Transform Infrared (FT-IR) Spectroscopy

FT-IR spectra were recorded on a Shimadzu FT-IR spectrometer using the ATR technique in the
range of 400 to 4000 cm™!.

UV-vis Measurements

UV-vis-NIR and solid-state reflectance spectra were recorded using the Cary 5000

spectrophotometer, 200-800 nm by Agilent Technology for UV—vis spectra measurements.

Powder X-ray Diffraction (PXRD)
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Powder X-ray diffraction (PXRD) measurements were done on a Rigaku ultima IV X-ray

diffractometer with Cu Ka X-ray radiation, 2 = 1.5406 A, 5° <20 < 60°.
Field-Emission Scanning Electron Microscope (SEM)

The FE-SEM images were recorded using a Thermo Fisher Apreo 2S with 15-100 kX

magnifications.
Thermogravimetric Analysis (TGA)

Thermogravimetric analysis (TGA) was performed on a Shimadzu DTG-60 instrument under a
nitrogen atmosphere with a heating rate of 10 °C min~! over a temperature range of 25 to 600 °C

using an aluminum pan.
Computational details:

The geometry of the molecule is optimized using the density functional theory (DFT) method with
the B3LYP hybrid functional and the 6-311G(d,p) basis set. The calculations were performed

using the Gaussian16 software. !

Synthesis and Characterization
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Scheme S1 Synthetic Route and Proposed Chemical Structure of 4-FMCSB
Synthesis of 4-Chloro-2-oxo0-2H-chromene-3-carbaldehyde (II) (C,(HsClO3)

The starting material, 4-chloro-3-formylcoumarin (II), was synthesized from 4-hydroxycoumarin
() via the Vilsmeier—Haack reaction, as previously reported in the literature.>3 To a cooled solution
of dry DMF (5 mL) at 0 °C, Phosphorus oxychloride (POCls, 5 mL) was added in a single portion.
The reaction mixture was subsequently heated to 50 °C and stirred for 30 minutes. Subsequently, a
solution of 4-hydroxycoumarin (1.10 g, 6.71 mmol) in dry DMF (10 mL) was added, and the
reaction was continued at 60 °C for 12 hours. Upon completion, the mixture was allowed to cool to

room temperature and then poured into ice water. The resulting precipitate was collected by



filtration and extracted twice with Dichloromethane. The combined organic layers were dried over
anhydrous magnesium sulfate (MgSOa.), filtered, and evaporated to afford a pale yellow solid. Yield:
90%. '"H NMR (400 MHz, CDCl3) 6 10.32 (s, 1H), 8.07 (d, J = 8.1 Hz, 1H), 7.67 (t, J = 8.4 Hz,
1H), 7.37 (dd, J=23.5, 8.3 Hz, 2H). 3C NMR (101 MHz, CDCls) 6 186.85, 158.47, 153.55, 153.29,
135.72, 127.68, 125.59, 118.41, 118.22, 117.23. *C NMR (101 MHz, CDCls) 6 186.85, 158.47,
153.55, 153.29, 135.72, 127.68, 125.59, 118.41, 118.22, 117.23, 77.36, 77.04, 76.72.

'H NMR (400 MHz, CDCl)

el

f1 (ppm)

\8.08
\8.06
,7.70
—7.67
~.7.65
7.41
j?SQ
7.36
}735
/-7.33
QA
o 4
(@)

10.32

|
|

f1 (ppm)

Figure S1 "H N.M.R of II



3C NMR (101 MHz, CDCl;)
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Figure S2 3C N.M.R of I1
Synthesis of (E)-3-(((4-(diethylamino) phenyl) imino) methyl)-2H-chromen-2-one (4-
FMCSB)

4-Chloro-3-formylcoumarin (II) (1g, 4.79 mmol) was dissolved in absolute ethanol (15 mL). To
this solution, N, N-Diethyl-p-phenylenediamine (0.787 g, 4.79 mmol) was added, and the reaction
mixture was stirred at room temperature for 10-12 hours. An orange solid gradually precipitated
from the solution. The reaction mixture was then filtered off, and washed with cold ethanol, and
dried under ambient conditions. Yield: 92%. FTIR (cm™!): v (C=0) = 1728 cm™!; v (C-O-C) = 1079
cm ;v (C=N) = 1612 cm'!; v (C—H) aiiphatic= 2971, 2934, and 2893 cm™!; v (C-N) = 1239 and 1180
em ™ v (C=C)yromatic = 1572 and 1504 cm!; and v (C-H) pending aromatic = 828 and 792 cm!. 'TH NMR
(400 MHz, CDCls) 6 8.92 (s, 1H), 8.70 (d, /= 9.9 Hz, 1H), 8.06 (d, J=9.5 Hz, 1H), 7.51 (t,J=9.8
Hz, 1H), 7.43 — 7.31 (m, 2H), 3.52 (q, J = 7.1 Hz, 4H), 1.28 (t, J = 7.1 Hz, 6H). 13C NMR (101
MHz, CDCl;) ¢ 162.51, 152.40, 146.82, 145.52, 137.81, 131.32, 130.78, 130.07, 125.18, 124.89,
123.59, 120.78, 117.65, 116.38, 104.40, 45.16, 13.08. MALDI-TOF-MS m/z calc. for C,oH»N,0,:
320.3842; found m/z =320.208 [M+H]".



105

— —6ET1
_ =
S Z191
J...rlz.:. \
ZLS1 sl |
mulJ/ -
. a
#€6T
TT—1.6¢ z B
nU i\
o N
I | o 1 5 | o 1 . 1 1
o T} o Lg] o I} [an]
[} [o)] » <0 co M~ M~

(1L9%) @oueniwsuel |

3500 3000 2500 2000 1500 1000 500
Absorbance (au)

4000

Figure S3 FT-IR Spectra of 4-FMCSB

'H NMR (400 MHz, CDCl;)
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Figure S4 "H N.M.R of 4-FMCSB



B3C NMR (101 MHz, CDCI;)
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Figure S5 3C N.M.R of 4-FMCSB

_/—311;;:; — 4-FMCSB 319195 I 4_FMCSB
e fszo.zos

=. =

~

o

>‘) JL | il

) T

- p— 300 310 320 330 340 350

g m/z

[P}

b

=

L

| ' { |
= I s ] L I . I il I = ] L ] i
100 150 200 250 300 350 400 450 500
m/z

MALDI-TOF-MS, m/z: calc. for C,0H,0N,O,: 320.3842; found 320.208
Figure S6 MALDI-TOF-MS spectrum of 4-FMCSB
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