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rotary evaporator under diminished pressure. Column chromatography and TLC were
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uncorrected. '"H (500 MHz) and '*C (126 MHz) NMR spectra were recorded on a JEOL
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chemical shifts are reported in 6/ppm and coupling constants (J) in Hertz (Hz).
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I1. General procedure for the synthesis of Stilbene 2: B-Nitrostyrene 1 (1.0 mmol),
benzoyl peroxide (BPO)/substituted benzoyl peroxide (0.5 mmol) and CH;CN (3 mL)
were placed in a dried sealed vessel. The contents were heated under stirring at 100 °C
for 2-4 h. After the completion of reaction (as indicated by TLC), the contents were
quenched with water (10 mL) and then extracted with ethyl acetate (3 x 10 mL). The
combined organic phase was dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure to give the crude product, which was purified by
silica gel column chromatography using n-hexane to give the pure product 2 in high
yields (MS, Table 2). The structures of the products were confirmed by comparison of
M.p., 'H, and *C NMR spectral data with those reported in the literature!

ITII.  Spectral data of compounds 2:

S
O 2a

(E)-1,2-Diphenylethene (2a):' White solid (87% yield). M.p.: 121-122 °C (Lit. 121-122 °C).la

'H NMR (500 MHz, CDCls): 8 = 7.53 (d, J= 7.8 Hz, 1H, ArH), 7.52 (d, J = 7.2 Hz, 1H, ArH),
7.38-7.35 (m, 2H, ArH), 7.28-7.24 (m, 1H, ArH), 7.12 (s, 1H, CH). 3C NMR (126 MHz,

CDCl;): 6 =137.4,128.7, 128.5, 127.7, 126.6.

Sl
2b

(E)-1-Methyl-4-styrylbenzene (2b):! White solid (90% yield). M.p.: 114-115 °C (Lit. 114-116

°C).la 'TH NMR (500 MHz, CDCls): & = 7.44 (d, J = 7.2 Hz, 2H, ArH), 7.42 (d, J = 8.4 Hz, 2H,
ArH), 7.35 (t, J = 7.2 Hz, 2H, ArH), 7.28 (d, J = 7.2 Hz, 1H, ArH), 7.18 (d, J = 7.8 Hz, 2H,
ArH), 7.00 (d, J = 4.8 Hz, 2H, CH), 2.29 (s, 3H, CH;). '*C NMR (126 MHz, CDCLy): & = 137.5,

137.5,134.6, 129.4, 128.7, 128.7, 127.7, 127.4, 126.5, 126.4, 21.2.
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o
~o 2c

E)-1-Methoxy-4-styrylbenzene (2¢):! White solid (92% yield). M.p.: 134-135 °C (Lit. 134-135
y-4-styry y p

°C).le 'H NMR (500 MHz, CDCly): & = 8.15 (d, J = 7.8 Hz, 1H, ArH), 7.46-7.34 (m, 4H, ArH),
7.28 (t,J = 7.2 Hz, 2H, ArH), 7.18 (d, J = 16.2 Hz, 1H, ArH), 7.00 (d, J = 9.2 Hz, 1H, CH), 6.98
(d, J=16.2 Hz, 1H, ArH), 6.88 (d, J= 9.0 Hz, 1H, CH), 3.75 (s, 3H, CH;). 13C NMR (126 MHz,

CDCl;): 6 = 159.3, 133.6, 130.1, 128.6, 128.2, 127.7, 127.2, 126.6, 126.2, 114.2, 55.4.

(E)-1-Methoxy-2-styrylbenzene (2d):! Colorless liquid (86% yield). 'H NMR (500 MHz,
CDCl): 6 = 7.53 (d, J=17.8 Hz, 1H, ArH), 7.51 (d, /= 7.2 Hz, 2H, ArH), 7.45 (d, /= 16.8 Hz,
1H, ArH), 7.35 (t, /= 7.2 Hz, 2H, ArH), 7.27-7.17 (m, 2H, ArH), 7.16 (d, J= 16.8 Hz, 1H, CH),
6.98 (t, J= 7.2 Hz, 1H, ArH), 6.90 (d, J = 8.4 Hz, 1H, CH), 3.82 (s, 3H, CH3). *C NMR (126
MHz, CDCl;): 6 = 156.9, 138.0, 129.1, 128.6, 128.6, 127.4, 126.6, 126.4, 126.4, 123.5, 120.8,

111.0, 55.6.

o
Cl 2e

(E)-1-Chloro-4-styrylbenzene (2¢):' Yellow solid (78% yield). M.p.: 129-130 °C (Lit. 129-
131).1« 'TH NMR (500 MHz, CDCl3): & = 7.43 (d, J = 7.8 Hz, 2H, ArH), 7.37 (t, J = 7.8 Hz, 2H,

ArH), 7.30 (d, J = 8.4 Hz, 2H, ArH), 7.27 (d, J = 7.2 Hz, 2H, ArH), 7.24 (d, J = 7.2 Hz, 1H,
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ArH), 7.02-6.95 (m, 2H, CH). 3C NMR (126 MHz, CDCly): & = 137.0, 135.9, 133.2, 129.4,

128.9, 128.8, 127.9, 127.7, 127.4, 126.6.

(E)-1-Chloro-3-styrylbenzene (2f):! White solid (80% yield): M.p.: 72-73 °C (Lit. 71-72 °C).1¢
'H NMR (500 MHz, CDCly): 8 = 7.44 (d, J = 7.8 Hz, 3H, ArH), 7.23 (t, J = 7.8 Hz, 3H, ArH),
7.20 (t, J = 7.8 Hz, 2H, ArH), 7.16 (d, J = 8.4Hz, 1H, ArH), 7.06 (d, J = 16.2 Hz, 1H, CH), 6.98
(d, J=16.2 Hz, 1H, CH). 3C NMR (126 MHz, CDCls): 6 = 139.3, 136.8, 134.7, 130.2, 129.9,

128.8, 128.4, 127.5, 127.2, 126.7, 126.3, 124.8.

L

Cl 29

(E)-1-Chloro-2-styrylbenzene (2g):' White solid (73% yield). M.p.: 64-65 °C (Lit. 64-66 "C).!¢

"H NMR (500 MHz, CDCls): 8 = 7.62 (d, J = 8.0 Hz, 1H, ArH), 7.47 (dd, J= 7.6, 16.4 Hz, 3H,
ArH), 7.32 (t, J = 7.6 Hz, 3H, ArH), 7.23 (d, /= 7.6 Hz, 1H, ArH and 1H, CH), 7.17-7.10 (m,
1H, ArH), 7.02 (d, J = 16.4 Hz, 1H, CH). 3C NMR (126 MHz, CDCl;): 6 = 137.1, 135.5, 133.5,

131.3,129.9, 128.8, 128.6, 128.1, 126.9, 126.9, 126.5, 124.8.

CC
Br 2h
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(E)-1-Bromo-2-styrylbenzene (2h):! Yellow liquid (76% yield).'* 'TH NMR (500 MHz, CDCls):
8=7.67(d,J=7.8 Hz, 1H, ArH), 7.57 (dd, J = 7.8, 7.8 Hz, 3H, ArH), 7.47 (d, J = 16.2 Hz, 1H,
ArH), 7.38 (t, J = 7.8 Hz, 2H, ArH), 7.29-7.06 (m, 2H, ArH), 7.04 (t, J = 7.8 Hz, 1H, CH), 6.98
(d, J=16.2 Hz, 1H, CH). 3C NMR (126 MHz, CDCl;): § = 137.2, 137.1, 133.1, 131.5, 128.8,

128.4,128.1, 127.6, 127.5, 126.9, 126.8, 124.2.

(E)-1-Bromo-3-styrylbenzene (2i):' White solid (82% yield). M.p.: 72-73 °C (Lit. 72-73 °C).!¢
'H NMR (500 MHz, CDCLy): § = 7.59 (s, 1H, ArH), 7.44 (d, J = 7.8 Hz, 2H, ArH), 7.35 (t, J =
7.8 Hz, 3H, ArH), 7.22 (t, J = 7.8 Hz, 2H, ArH), 7.14 (d, J = 8.4Hz, 1H, ArH), 7.04 (d, J = 16.2
Hz, 1H, CH), 6.96 (d, J = 16.2 Hz, 1H, CH). 3C NMR (126 MHz, CDCly): & = 139.6, 136.8,

130.4, 130.2, 129.3, 128.8, 128.1, 127.1, 126.7, 125.2, 122.9.

(E)-1-Fluoro-4-styrylbenzene (2j):! White solid (78% yield). M.p.: 123-124 °C (Lit. 123-124
°C).!eTH NMR (500 MHz, CDCl3): & = 7.43-7.39 (m, 5H), 7.30 (t, J= 7.8 Hz, 1H), 7.19-7.18 (m,
1H), 6.99-6.96 (m, 4H). 13C NMR (126 MHz, CDCl;): 6 = 163.8 (‘Jc.r=248.8 Hz), 137.2, 133.6

(CJcr =3.8 Hz), 128.7, 128.5, 128.0, 128.0, 127.7, 127.5, 126.5, 115.7 (*Jc.r=21.9 Hz).
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(E)-1-Fluoro-2-styrylbenzene (2k):' White solid (74% yield). M.p.: 103-104 °C (Lit. 103-105
°C).l« 'H NMR (500 MHz, CDCly): & = 7.54 (t, J = 7.8 Hz, 1H, ArH), 7.46 (d, J = 7.8 Hz, 2H,
ArH), 7.30 (t, J = 7.5 Hz, 2H, ArH), 7.33-7.04 (m, 4H, ArH), 7.00 (t, J = 7.8 Hz, 1H, CH), 6.98
(d, J = 16.2 Hz, 1H, CH). 3C NMR (126 MHz, CDCls): 5 = 161.5 (d, LJc.r= 246.5 Hz), 137.3,
131.0 (d, Jer - 3.8 Hz), 128.7 (d, 3Jcr - 3.8 Hz), 128.0, 127.1(d, 3Jcr - 3.8 Hz), 126.7, 125.2,

125.1, 124.2 (d, 2Jcp=21.4 Hz), 121.0, 115.9 (d, 2Jc.p=21.4 Hz).

g

NO, 2I

(E)-1-Nitro-2-styrylbenzene (21):! Yellow orange solid (70% yield). M.p.: 71-73 °C (Lit. 72-73
°C). '"H NMR (500 MHz, CDCls): 6 =8.23 (d, /=9.0 Hz, 1H), 7.98 (dd, J= 7.5 Hz, 9.0 Hz, 1H),
7.65 (t, J =1.5 Hz, 2H), 7.62 (t, J = 7.5 Hz, 2H), 7.34-7.28 (m, 3H), 7.23 (d, J = 7.4 Hz, 1H),
7.11 (d, J=16.0 Hz, 1H). 3C NMR (126 MHz, CDCl;): & = 149.9, 135.4, 132.8, 132.0, 129.1,

128.4,127.7, 126.0, 124.9, 123.7, 122.5, 120.6.

O2N O A O
2m

(E)-1-Nitro-3-styrylbenzene (2m):! Yellow orange solid (72% yield). M.p.: 102-103 °C (Lit.
102-103 °C). 'H NMR (500 MHz, CDCly): & = 8.28 (s, 1H), 8.02 (dd, J = 8.2, 1.3 Hz, 1H), 7.71

(dd, J= 7.7 Hz, 1H), 7.45 (dd, J = 15.7, 7.7 Hz, 2H), 7.43-7.29 (m, 3H), 7.25 (t, J = 7.3 Hz, 1H),
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7.17 (d, J = 5.3 Hz, 1H), 7.06 (d, J = 15.3 Hz, 1H). 3C NMR (126 MHz, CDCl;): § = 147.7,

138.1, 135.2, 131.2, 130.7, 128.5, 127.8, 127.5, 125.8, 125.0, 120.9, 119.8.

Sl

O2N 2n

(E)-1-Nitro-4-styrylbenzene (2n):' Yellow orange solid (65% yield). M.p.: 148-150 °C (Lit.
150 °C). '"H NMR (500 MHz, CDCly): & = 8.14 (d, J = 8.8 Hz, 2H), 7.55 (d, J = 8.7 Hz, 2H), 7.47
(d, J=7.3 Hz, 2H), 7.33 (t, J = 7.5 Hz, 2H), 7.32-24 (m, 1H), 7.17 (t, J = 4.4 Hz, 1H), 7.07 (d, J
= 16.3 Hz, 1H). 3C NMR (126 MHz, CDCl;) & = 146.7, 143.8, 136.1, 133.2, 128.8, 128.8,

127.0, 126.8, 126.2, 124.1.

A
RS

\
S20

(E)-2-Styrylthiophene (20):'? Yellow solid (89% yield). M.p.: 127-128 °C (Lit. 72-73 °C).'« 'H
NMR (500 MHz, CDCLy): & = 7.40 (d, J = 7.4 Hz, 2H, ArH), 7.28 (t, J = 7.4 Hz, 2H, ArH), 7.18-
7.11 (m, 3H, ArH), 7.00 (d, J = 3.5 Hz, 1H, ArH), 6.94 (d, J = 16.1 Hz, 1H, CH), 6.87 (d, J=3.7
Hz, 1H, CH). 3C NMR (126 MHz, CDCly): 6 = 142.9, 137.0, 135.1, 128.7, 128.4, 127.6, 126.3,

126.1, 124.4, 121.8.

ol
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(E)-1,2-Dip-tolylethene (2p):' White solid (90% yield). M.p.: 179-180 °C (Lit. 180-182 C).!¢
'H NMR (500 MHz, CDCLy): 5 = 7.21 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 8.5 Hz, 2H), 6.55 (s, 1H),

2.35 (s, 3H). *C NMR (126 MHz, CDCl;): 6 = 136.8, 134.6, 129.6, 129.0, 126.4, 21.3.

I
o
g

29

(E)-1-Methoxy-4-(4-methylstyryl)benzene (2q):! White solid (92% yield). M.p.: 159-161 °C

(Lit. 160-162 °C).!« 'H-NMR (500 MHz, CDCls): & = 7.42 (d, J = 8.7 Hz, 2H), 7.16 (d, J = 8.1
Hz, 2H), 6.91 (d, J = 8.0 Hz, 2H), 6.70 (d, J = 8.7 Hz, 2H), 3.69 (s, 3H), 2.32 (s, 3H). 3C-NMR
(126 MHz, CDCly): 8 = 160.0, 144.6, 135.1, 132.0, 130.1, 129.5, 128.7, 124.8, 120.2, 114.0,

55.3,21.7.

I
!O
o
0

| 2r

(E)-1,2-Bis(4-methoxyphenyl)ethene (2r):! Yellowish solid (94% yield). M.p.: 212-214 °C (Lit.
212-213 °C).'* 'H NMR (500 MHz, CDCl;): 8 = 7.34-7.12 (m, 2H), 6.85-6.68 (m, 2H), 6.37 (s,

1H), 3.71 (s, 3H). *C NMR (126 MHz, CDCl;): 6 = 158.5, 130.1, 128.4 125.6, 114.1, 55.2.

S

FZS

(E)-1-Fluoro-2-(3-methylstyryl)benzene (2s):! Colorless oil (78% yield). '"H NMR (500 MHz,

CDCLy): § =7.53 (d, J= 1.5 Hz, 1H), 7.29 (d, J = 14.0 Hz, 2H), 7.21-7.17 (m, 3H), 7.09-7.01 (m,
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4H), 2.31 (s, 3H). *C NMR (126 MHz, CDCls): § = 161.4 (d, LJor= 247.1 Hz), 138.3, 137.2,
131.0 (d, 3Jcr - 3.7 Hz), 128.8 (d, 3Jcr - 3.6 Hz), 128.6, 128.1, 127.3 (d, *Jop - 3.7 Hz), 127.0,

125.4,124.2 (d, ?Jc.r=21.3 Hz), 123.9, 120.7, 115.9 (d, °Jc.r=21.3 Hz), 21.5.

Cl
L

2t

(E)-1-Chloro-4-(4-methylstyryl)benzene (2t):! White solid (70% yield). M.p.: 201-203 °C (Lit.
202-203 °C).'* 'TH NMR (500 MHz, CDCl3): & = 7.36-7.32 (m, 4H), 7.24 (d, J = 9.0, 2H), 7.10
(d, J=17.5 Hz, 2H), 7.00 (d, J = 16.5 Hz, 2H), 2.29 (s, 3H). 3C NMR (126 MHz, CDCl;): § =

137.9, 136.1, 134.2, 133.0, 129.5, 129.3, 128.8, 127.6, 126.5, 126.4, 21.3.

IV. References: 1 (a) J. J. Heynekamp, M. W. Waylon, L. A. Hunsaker, A. M. Gonzales,
R. A. Orlando, M. D. Lorraine and D. L. Vander Jagt, J. Med. Chem., 2006, 49, 7182;
(b) P. Schroll, D. P. Hari and B. Koénig, ChemistryOpen, 2012, 1, 130; (c) N. Zhang, Z.-
J. Quan, Z. Zhang, Y.-X. Da and X.-C. Wang, Chem. Commun., 2016, 52, 14234; (d) P.
Puthiyaraj and K. Pitchumani, Green Chem., 2014, 16, 4223.
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V. Copies of 'H and 3C NMR spectra.

Compound 2a. 'H NMR Spectrum (CDCI;).
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Compound 2a. 3C NMR Spectrum (CDCI;).
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Compound 2b. 'H NMR Spectrum (CDCls).
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Compound 2b. *C NMR Spectrum (CDCls).
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Compound 2¢. '"H NMR Spectrum (CDCly).
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Compound 2¢. 3C NMR Spectrum (CDCly).
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Compound 2d. *C NMR Spectrum (CDCls).
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Compound 2e. 'H NMR Spectrum (CDCls).
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Compound 2e. 3C NMR Spectrum (CDCly).
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Compound 2f. '"H NMR Spectrum (CDCI).

8.5
8.0

r7.5

r7.0

6.5

6.0

r5.5

5.0

r4.5

r4.0

r3.5

r3.0

r2.5

r2.0

ri.5

r1.0

r0.5

r0.0

r-0.5

Cl

0000 —

yal

AR-66_1H_Dr.Arvind
single_pulse

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

50 45
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0

Page
20




Compound 2f. 3C NMR Spectrum (CDCI5).
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Compound 2g. '"H NMR Spectrum (CDCl5).
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Compound 2f. 3C NMR Spectrum (CDCI5).
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Compound 2h. *C NMR Spectrum (CDCls).
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Compound 2i. '"H NMR Spectrum (CDCls).

2i
Br

AR-39_1H_Dr. Arvind Kumar Yadav 3
single_pulse 2 I E R

I

0.000

r1E+07

r1E+07

r1E+07

r1E+07

r1E+07

r9E+06

8E+06

7E+06

6E+06

5E+06

r4E+06

r3E+06

r2E+06

1E+06

r-1E+06

100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20
f1 (ppm)

Page

1.5

1.0

0.5

0.0

26

-0.5



Compound 2i. *C NMR Spectrum (CDCls).
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Compound 2j. '"H NMR Spectrum (CDCI;).
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Compound 2j. '"H NMR Spectrum (CDCI;).
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Compound 2k. 'H NMR Spectrum (CDCls).
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Compound 2k. 'H NMR Spectrum (CDCls).
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Compound 21. 'H NMR Spectrum (CDCls).
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Compound 21 3C NMR Spectrum (CDCls).
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Compound 2m. '"H NMR Spectrum (CDCly).
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Compound 2m. *C NMR Spectrum (CDCly).
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Compound 2n. 'H NMR Spectrum (CDCls).
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Compound 2n. *C NMR Spectrum (CDCls).
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Compound 20. 'H NMR Spectrum (CDCI;).

N
~
S 20

AR-36_1H dr. Arvind SR ERBRERSINSKINIRES 8 L

. TOANNANAA—A—~ 13000 B0 S 1E+07

single_pulse NNNNNNNNKNNNGG OSSOSO <
9E+06
8E+06
7E+06
[~6E+06
[~ 5E+06
4E+06
3E+06
r2E+06
r1E+06

l_/\_*—l;

ro

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

50 4.5
f1 (ppm)

Page

38



Compound 20. 3C NMR Spectrum (CDCI;).
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Compound 2p. '"H NMR Spectrum (CDCl3).
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Compound 2p. *C NMR Spectrum (CDCls).
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Compound 2q. 'H NMR Spectrum (CDCls).
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Compound 2q. *C NMR Spectrum (CDCls).
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Compound 2r. 'H NMR Spectrum (CDCI;).
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Compound 2r. 3C NMR Spectrum (CDCls).
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0

Spectrometer = JNM-ECZ500R/S
Dept of Chemistry
Banaras Hindu University

Filename = AR-9 13C-2.3jd
Author = delta
NMR Analyst:

Dr.Nagendra Kumar
Mr.Shishir Kumar Singh
Field Strength = 11.7473579[T]

Dim_Title Carbonl3
Experiment carbon. jxp
Creation_Time 17-0CT-2017 1
Solvent CHLOROFORM-D
Temp_Action TEMP OFF
Temp_Get. 24.4[dC]
Temp_Set. 25[dC]
Temp_State TEMP OFF
Temp_Status TEMP OFF

X Freq 125.76529768 )
X_Sweep 39.55696203 [k
X Offset 100 [ppm]

X Points 32768

X _Acq_Duration 0.82837504 [s]
Scans 512
Relaxation Delay = 2[s]

X_Angle 30[deg]
Irr_Decoupling TRUE

Irr_Freq 500.15991521 [}
Irr_Domain Proton
Irr_Offset = 5.0 [ppm]
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Compound 2s. '"H NMR Spectrum (CDCls).
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Compound 2s. 3C NMR Spectrum (CDCls).
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Compound 2t. 'H NMR Spectrum (CDCly).
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Spectrometer = JNM-ECZ500R/S1
Dept of Chemistry

Banaras Hindu University

Filename = R-11-1H Dr. Arvi
Author = delta

NMR Analyst:

Dr.Nagendra Kumar

Mr.Shishir Kumar Singh

Field Strength 11.7473579[T] (5

Dim_Title Proton
Experiment proton. jxp
Creation_Time 18-0CT-2017 16:0;
Solvent CHLOROFORM-D
Temp_Action TEMP OFF
Temp_Get 24[dcC]

Temp_Set 25[dcC]
Temp_State TEMP OFF
Temp_Status TEMP OFF

X Freq 500.15991521 [MHz
X_Sweep 15.625[kHz]

X _Offset 5.0[ppm]

X _Points 16384

X _Acq Duration = 1.048576[s]
Scans 16

Relaxation Delay = 5[s]

X _Angle 45[deg]

Irr_Mode Off

Irr_Freq 500.15991521 [MHz
Irr Domain = Proton
Irr_Offset = 5.0(ppm]
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Compound 2t. 3C NMR Spectrum (CDCI5).
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Scans = 512
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