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Nuclear Magnetic Resonance (NMR) of as-synthesized «o,f-
Unsaturated Esters (Table 6, entries 1 to 11):

i) Ethyl (E)-3-(4-chlorophenyl) acrylate (Entry 1, Table 6):
0
X o
Cl

Light yellow, clear liquid; b.p. 138 °C. *H NMR (500 MHz, CDCl5) § 7.54 (d, ] =
16.0 Hz, 1H), 7.37 (d, ] = 8.5 Hz, 2H), 7.27 (d, ] = 8.5 Hz, 2H), 6.31 (d, ] = 16.0 Hz,
1H), 4.17 (q,J = 7.0 Hz, 2H), 1.25 (t, ] = 7.0 Hz, 3H). **C NMR (126 MHz, CDCI3) &
166.7,143.1,136.1,133.0, 131.2, 128.2, 118.9, 60.7, 14.4.

ii) Ethyl (E)-3-(4-methoxyphenyl) acrylate (Entry 2, Table 6):




~o
White crystalline powder; m.p. 52 °C. *H NMR (500 MHz, CDCl5) § 7.55 (d, J =
16.0 Hz, 1H), 7.39 (d, J = 8.5 Hz, 2H), 6.82 (d, ] = 8.5 Hz, 2H), 6.22 (d, / = 16.0 Hz,
1H), 4.16 (q, ] = 7.5 Hz, 2H), 3.76 (s, 3H), 1.24 (t, ] = 7.5 Hz, 3H). '3C NMR (126
MHz, CDCl3) 6 167.4,161.3, 144.2,129.7,127.2, 115.8, 114.4, 60.4, 55.4, 14.4.

iii) Ethyl (E)-3-(4-fluorophenyl) acrylate (Entry 3, Table 6):

0
X 0N

F

Colourless liquid; b.p. 288 °C. *"H NMR (500 MHz, CDCl3) § 7.56 (d, ] = 16.0 Hz,
1H), 7.43-7.47 (m, 2H), 6.98-7.03 (m, 2H), 6.27 (d, / = 16.0 Hz, 1H), 4.17 (q, ] =
7.0 Hz, 2H), 1.25 (t, /] = 7.0 Hz, 3H). **C NMR (126 MHz, CDCl;) § 166.9, 162.9,
143.3,130.8,129.9,118.1, 116.0, 60.6, 14.3.

iv) Ethyl (E)-3-(2-hydroxyphenyl) acrylate (Entry 4, Table 6):

0
X o

Off-white crystalline powder; m.p. 86 °C. *'H NMR (500 MHz, CDCl3) § 7.92 (d,/ =
16.0 Hz, 1H), 7.39 (dd, J = 7.5, 1.3 Hz, 1H), 7.14-7.19 (m, 1H), 6.83 (t,/ = 7.5 Hz,
1H), 6.76 (d,] = 8.0 Hz, 1H), 6.52 (d, ] = 16.0 Hz, 1H), 4.19 (q,/ = 7.0 Hz, 2H), 1.26
(t,J = 7.0 Hz, 3H). *C NMR (126 MHz, CDCl3) § 168.5, 157.1, 140.1, 131.3, 129.2,
121.9,120.9,118.9,116.3, 60.5, 14.4.

v) Ethyl (E)-3-(2-chlorophenyl) acrylate (Entry 5, Table 6):

0
X 0N

Pale yellow liquid; b.p. 305 °C. *"H NMR (500 MHz, CDCl3) § 8.00 (d, / = 16.0 Hz,
1H), 7.54 (dd, J = 7.5, 2.0 Hz, 1H), 7.34 (dd, J = 7.5, 2.0 Hz, 1H), 7.15-7.26 (m,
2H), 6.34 (d, ] = 16.0 Hz, 1H), 4.19 (q, ] = 7.0 Hz, 2H), 1.26 (t, ] = 7.0 Hz, 3H). *3C
NMR (126 MHz, CDCl3) & 166.5, 140.4, 134.9, 132.8, 130.2, 129.1, 127.1, 122.1,
121.0,60.7, 14.3.




vi) Ethyl (E)-3-(3-methoxyphenyl) acrylate (Entry 6, Table 6):

0
-0 X o

Pale yellow liquid; b.p. 145 °C. *H NMR (500 MHz, CDCl3) § 7.56 (d, J = 16.0 Hz,
1H), 7.16-7.24 (m, 1H), 7.04 (d,J = 7.8 Hz, 1H), 6.97 (t,J = 2.0 Hz, 1H), 6.85 (dd, J
= 8.0 Hz, 1H), 6.34 (d, / = 16.0 Hz, 1H), 4.17 (q,J = 7.0 Hz, 2H), 3.86 (s, 3H), 1.25
(t,/ = 7.0 Hz, 3H). *3C NMR (126 MHz, CDCl3) § 167.0, 159.9, 144.5, 135.9, 129.9,
120.8,118.6,116.1,112.9, 60.5, 55.3, 14.3.

vii) Ethyl (E)-3-(3,4-dimethoxyphenyl) acrylate (Entry 7, Table 6):

0
A0 X o

o

White crystalline powder; m.p. 52 °C. *"H NMR (500 MHz, CDCl3) § 7.54 (d, ] =
16.0 Hz, 1H), 7.02 (dd, J = 8.0, 2.0 Hz, 1H), 6.98 (d, ] = 2.0 Hz, 1H), 6.78 (d, / = 8.0
Hz, 1H), 6.22 (d, J = 16.0 Hz, 1H), 4.16 (q, / = 7.0 Hz, 2H), 3.84 (s, 6H), 1.25 (t, ] =
7.0 Hz, 3H). 13*C NMR (126 MHz, CDCl3) § 167.3, 151.2, 149.2, 144.5, 127.5,
122.5,116.0,111.1, 109.6, 60.3, 55.9, 14.4.

viii) Ethyl (E)-3-(2,4-dichlorophenyl) acrylate (Entry 8, Table 6):
0
X0
Cl

White crystalline powder; m.p. 85 °C. *"H NMR (500 MHz, CDCl3) & 7.91 (d, ] =
16.0 Hz, 1H), 7.46 (d, ] = 8.5 Hz, 1H), 7.36 (d, / = 2.0 Hz, 1H), 7.18-7.20 (m, 1H),
6.32 (d,J = 16.0 Hz, 1H), 4.18 (q,/ = 7.0 Hz, 2H), 1.25 (t,/ = 7.0 Hz, 3H). *C NMR
(126 MHz, CDCl3) 6 166.2,139.1, 136.3, 135.5, 131.4, 130.0, 128.4, 127.5, 121.4,
60.7,14.2.

ix) Ethyl (E)-3-(4-nitrophenyl) acrylate (Entry 9, Table 6):

0
X o




Off-white crystalline powder; m.p. 138 °C. *"H NMR (500 MHz, CDCl5) § 8.17 (d, ]
= 8.5 Hz, 2H), 7.62 (d, ] = 16.0 Hz, 1H), 7.59 (d, J = 8.5 Hz, 2H), 6.47 (d, ] = 16.0
Hz, 1H), 4.20 (g, J = 7.0 Hz, 2H), 1.27 (t, J = 7.0 Hz, 3H). *3C NMR (126 MHz,
CDCl3) 6 166.0, 148.5, 141.6, 140.6, 128.6, 124.2, 122.6, 61.0, 14.3.

x) Ethyl cinnamate (Entry 10, Table 6):

0
X o

Pale yellow liquid; b.p. 272 °C. *"H NMR (500 MHz, CDCl3) § 7.60 (d, / = 16.0 Hz,
1H), 7.44 (dd, J = 8.0, 2.0 Hz, 2H), 7.29-7.33 (m, 3H), 6.35 (d, J = 16.0 Hz, 1H),
417 (q, J = 7.0 Hz, 2H), 1.25 (t, J = 7.0 Hz, 3H). *C NMR (126 MHz, CDCl;) &
167.0, 144.6, 134.5,130.2,128.9, 128.1, 118.3, 60.5, 14.3.

xi) Ethyl (E)-3-(4-hydroxyphenyl) acrylate (Entry 11, Table 6):

0
X 0N

HO

White crystalline powder; m.p. 48 °C. *H NMR (500 MHz, CDCl;) § 7.54 (d, J =
16.0 Hz, 1H), 7.39 (d, ] = 8.5 Hz, 2H), 6.82 (d, / = 8.5 Hz, 2H), 6.23 (d,J = 16.0 Hz,
1H), 4.57 (s, 1H), 4.16 (q, ] = 7.0 Hz, 2H), 1.21 (t, ] = 7.0 Hz, 3H). **C NMR (126
MHz, CDCl;3) 6 168.5, 159.4, 143.9, 129.7, 128.3, 116.5, 115.0, 60.4, 14.2.




The structures of the synthesized representative compounds (Table 6,
entries 1-11) were confirmed by "H NMR and '3C NMR spectroscopy. The
complete spectra, along with their expanded regions, are provided below.
Information.
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TH-NMR spectrum of Ethyl (E)-3-(4-chlorophenyl)acrylate
(Entry 1, Table 6)
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1H-NMR spectrum of Ethyl (E)-3-(4-methoxyphenyl)acrylate
(Entry 2, Table 6)
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13C NMR spectrum of Ethyl (E)-3-(3-methoxyphenyl)acrylate
(Entry 6, Table 6)
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1H-NMR spectrum of Ethyl (E)-3-(3,4-dimethoxyphenyl)acrylate
(Entry 7, Table 6)
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1H-NMR spectrum of Ethyl (E)-3-(3,4-dimethoxyphenyl)acrylate
(Entry 7, Table 6, Expansion 1)
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1H-NMR spectrum of Ethyl (E)-3-(3,4-dimethoxyphenyl)acrylate
(Entry 7, Table 6, Expansion 2)
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1H-NMR spectrum of Ethyl (E)-3-(2,4-dichlorophenyl)acrylate
(Entry 8, Table 6)
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1H-NMR spectrum of Ethyl (E)-3-(2,4-dichlorophenyl)acrylate
(Entry 8, Table 6, Expansion 1)
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(Entry 8, Table 6, Expansion 2)
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13C NMR spectrum of Ethyl (E)-3-(2,4-dichlorophenyl)acrylate
(Entry 8, Table 6)
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1H-NMR spectrum of Ethyl (E)-3-(4-nitrophenyl)acrylate
(Entry 9, Table 6)
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1H-NMR spectrum of Ethyl (E)-3-(4-nitrophenyl)acrylate
(Entry 9, Table 6, Expansion 1)

21




SpinWorks 3: G5-RH-01-11

PROTON CDCI3 {D:\Bruker} nmr 13

PPM 4.0 3.8 3.6 3.4 3.2 3.0

file: ...Writting Papers\HOVAL\NMR\1419\fid expt: <2g30>
transmitter freq.: 500.30308% MHz

time domain size: 65536 points

width: 10000.00 Hz = 19.9879 ppm = 0.152588 Hz/pt
number of scans: 16

T
2.8

2.6 2.4 2.2 2.0

freq. of 0 ppm: 500,300047 MHz
precessed size: 65536 complex points
LB: 0.000 GF: 0.0000

Hz/cm: 66.247 ppm/cm: 0.13241

1H-NMR spectrum of Ethyl (E)-3-(4-nitrophenyl)acrylate
(Entry 9, Table 6, Expansion 2)
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1H-NMR spectrum of Ethyl (E)-cinnamate (Entry 10, Table 6)
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1H-NMR spectrum of Ethyl (E)-cinnamate (Entry 10, Table 6, Expansion 1)
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1H-NMR spectrum of Ethyl (E)-cinnamate (Entry 10, Table 6, Expansion 2)
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13C NMR spectrum of Ethyl (E)-cinnamate (Entry 10, Table 6)

24




GS-RH-01-04
PROTON CDCl13 [D:\Bruker} nmr 10

)
BRUKER
oG

Current Data Parameters
NEME Cirish §
EXENO 141¢
PROCNO 1
F2 - Rcquisition Darameters
Date_ 20250112
Time 11.05 h
INSTRIM spect
28107_0250 (PH

3.4 K
1.00000000 sec
1
500.3030854 MH=z
1H
€.75 usec
17.299553€2 W
Processing parameters
£553€
500.300045¢ MHz
o™

0.30 Hz

3 1.00
W J F /

ey
7
4

Bl

I

1H-NMR spectrum of Ethyl (E)-3-(4-hydroxyphenyl)acrylate
(Entry 11, Table 6)

SpinWorks 3: GS-RH-01-04
PROTON GDCI3 {D:\Pruker} nmr 10

~ s

W
e}

N

i)
@
&

! : I T I I
7.40 7.30 7.20 7.10 7.00 6.90 6.80 6.70 6.60 6.50 6.40

file: . Writting Papers\HOVAL\NMR\1416\fid expt: <2q30> freq. of 0 ppm: 500.300050 MHZ
transmitter freq.: 500.303089 MHz precessed size: 65536 complex paints
time domain size: 65536 points LB: 0.000 GF: 0.0000

width: 10000.00 Hz = 19.9879 ppm = 0.152588 Hz/pt Hz/em: 30.962  ppm/cm: 0.06183
number of scans: 16

1H-NMR spectrum of Ethyl (E)-3-(4-hydroxyphenyl)acrylate
(Entry 11, Table 6, Expansion 1)
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1H-NMR spectrum of Ethyl (E)-3-(4-hydroxyphenyl)acrylate
(Entry 11, Table 6, Expansion 2)
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13C NMR spectrum of Ethyl (E)-3-(4-hydroxyphenyl)acrylate
(Entry 11, Table 6)
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