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1. Experimental Sections

General information
All reactions were performed under ambient condition. All chemicals were obtained 
from commercial sources and used directly without further purification. Solvents used 
in the experiment have been previously treated following standard procedure. The 
reaction process was monitored by TLC. The NMR was recorded in 500 MHz 
apparatus using CDCl3 or DMSO as solvent, and the frequency used for measuring 1H, 
13C NMR was 126 MHz. Chemical shifts were recorded in ppm by employing TMS 
(for 1H NMR) or the solvent peak of CDCl3 (77.0 ppm, for 13C NMR) as internal 
standard. 

General procedure for the preparation of 1
O

+ S
O O

OPd(TFA)2
K2S2O8

AgOAc
L1(Ac-Leu-OH)

80℃

S
O O

1

L2= S
OH

O

25 ml schlenk flask was charged with K2S2O8 (20 mmol), AgOAc (10 mmol), L1 (Ac-
Leu-OH) (50 mol%), L2 (10 mol%). Then AcOH (2 ml), anisole (20 mmol), methyl 
vinyl sulfone (10 mmol), Pd (TFA)2 (10 mmol%) was added. The reaction was 
maintained at 80 °C for 12 h. After the reaction was completed, it was extracted with 
ethyl acetate, filtered, and then applied to silica gel column chromatography (EtOAc: 
PE = 1: 20).

Cell culture and fluorescence imaging
Human cervical carcinoma cells (HeLa cells) were cultured in DMEM and fetal 
bovine serum (DEME: FBS = 9: 1). The cells were grown at 37 °C incubator with 5 % 
CO2. After the cells are over 60 % of the dish, drug was added for the corresponding 
time. After the incubation, it was washed 3 times with PBS for confocal imaging.

Cell viability assay 
MTT assay was performed to assess the viability of Hela cells. The cells were seeded 
in 96 well plates at a density of 5000 cells per well and grown 24 h at 37 °C incubator 
with 5 % CO2. The cells were then exposed to different concentrations of drug for 72 
h. After the stipulated time of drug exposure, 10 μL of 3-(4, 5-dimethylthiazol-2-yl) -
2,5-diphenyltetrazolium bromide (5mg/ml) was added and incubate for 4h. Thereafter, 
150 ul of DMSO was added to each well and shaken with a shaker. The readings were 
taken at 590 nm with a reference filter of 620 nm using Synergy HT Multi-Mode 
Microplate reader (Biotek). The same procedure was followed to assess the viability 
of the probe-treated Hela cells.
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2. Figures and Tables 

Table S1. Catalyst optimization of methyl vinyl sulfone reaction

O

+ S
O O

Cat.
O

S
O O

Entry Cata. Oxidant Additive Solv. Yiled/%b

1 — K2S2O8 — AcOH 0

2 Pd(OAc)2 K2S2O8 — AcOH trace

3 NiCl2 K2S2O8 — AcOH 0

4 FeCl3 K2S2O8 — AcOH 0

5 Cu(OAC)2 K2S2O8 — AcOH 0

6 PdCl2 K2S2O8 — AcOH 0

7 Pd(TFA)2 K2S2O8 — AcOH 5%

[a] Reaction conditions: Anisole (1 mmol), Methyl vinyl sulfone (2.0 mmol), 

AcOH (2 mL), cat. (10 mol %), 100 °C; [b] Isolated Yields. 

Table S2. Substrate ratio optimization of methyl vinyl sulfone reaction

O

+ S
O O

Cat.
O

S
O O

Entry Cata. Oxidant Ether: olefin Solv. Yiled/%b

1 Pd(TFA)2 K2S2O8 1:2 AcOH 3%

2 Pd(TFA)2 K2S2O8 1:1 AcOH 5%

3 Pd(TFA)2 K2S2O8 2:1 AcOH 10%

4 Pd(TFA)2 K2S2O8 3:1 AcOH 10%

5 Pd(TFA)2 K2S2O8 4:1 AcOH 11%

[a] Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), 

AcOH (2 mL), Pd(TFA)2 (10 mol %), 80 °C; [b]  Isolated Yields.
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Table S3. Additive optimization of methyl vinyl sulfone reaction

O

+ S
O O

Cat.
O

S
O O

Entry Cata. Oxidant Additive Solv. Yiled/%b

1 Pd(TFA)2 K2S2O8 — AcOH 10%

2 Pd(TFA)2 TBHP — AcOH 5%

3 Pd(TFA)2 PhI(OAc)2 — AcOH 7%

4 Pd(TFA)2 MnO2 — AcOH trace

[a] Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), AcOH (2 

mL), Pd(TFA)2 (10 mol %), 80 °C; [b]  Isolated Yields .

Table S4. Additive optimization of methyl vinyl sulfone reaction

O

+ S
O O

Cat.
O

S
O O

Entry Cata. Oxidant Additive Solv. Yiled/%b

1 Pd(TFA)2 K2S2O8 Ag2CO3 AcOH 17%

2 Pd(TFA)2 K2S2O8 Ag2O AcOH 7%

3 Pd(TFA)2 K2S2O8 AgTFA AcOH 18%

4 Pd(TFA)2 K2S2O8 AgOAc AcOH 20%

5 Pd(TFA)2 K2S2O8 TBAB AcOH 12%

6 Pd(TFA)2 K2S2O8 BQ AcOH 15%

7 Pd(TFA)2 K2S2O8 Cu(OAc)2 AcOH 17%

8 Pd(TFA)2 K2S2O8 KF AcOH 16%

9 Pd(TFA)2 K2S2O8 DDQ AcOH 12%

[a] Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), AcOH (2 

mL), Pd(TFA)2 (10 mol %), K2S2O8 (1.0 equiv.), Additive (1.0 equiv.), 80 °C; [b]  

Isolated Yields.
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Table S5. Solvent optimization of methyl vinyl sulfone reaction

O

+ S
O O

Cat.
O

S
O O

Entry Cata. Oxidant Additive Solv. Yiled/%b

1 Pd(TFA)2 K2S2O8 AgOAc AcOH 20%

2 Pd(TFA)2 K2S2O8 AgOAc DMSO trace

3 Pd(TFA)2 K2S2O8 AgOAc DMF trace

4 Pd(TFA)2 K2S2O8 AgOAc DCE 7%

5 Pd(TFA)2 K2S2O8 AgOAc Ac2O 5%

6 Pd(TFA)2 K2S2O8 AgOAc H2O 6%

7 Pd(TFA)2 K2S2O8 AgOAc t-amyl-OH 12%

[a] Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), AcOH (2 

mL), Pd(TFA)2 (10 mol %), K2S2O8 (1.0 equiv.), AgOAc (1.0 equiv.), 80 °C; [b]  

Isolated Yields.

Table S6. Temp. optimization of methyl vinyl sulfone reaction

O

+ S
O O

Cat.
O

S
O O

Entry Cata. Oxidant Additive Temp. Yiled/%b

1 Pd(TFA)2 K2S2O8 AgOAc 60 12%

2 Pd(TFA)2 K2S2O8 AgOAc 80 20%

3 Pd(TFA)2 K2S2O8 AgOAc 100 21%

[a] Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), AcOH (2 

mL), Pd(TFA)2 (10 mol %), K2S2O8 (1.0 equiv.), AgOAc (1.0 equiv.), 80 °C; [b]  

Isolated Yields.
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Table S7. Ligand optimization of methyl vinyl sulfone reaction

O

+ S
O O

Cat.
O

S
O O

L0= S
OH

O

L2= S
OH

O

Entry Cata. Oxidant Additive Ligand Yiled/%b

1 Pd(TFA)2 K2S2O8 AgOAc - 20%

2 Pd(TFA)2 K2S2O8 AgOAc pyridine 10%

3 Pd(TFA)2 K2S2O8 AgOAc

2-hydroxy-3-

nitro-5-

chloropyridin

e

5%

4 Pd(TFA)2 K2S2O8 AgOAc PPh3 trace

5 Pd(TFA)2 K2S2O8 AgOAc P(t-Bu)3 7%

6 Pd(TFA)2 K2S2O8 AgOAc Leu 27%

7 Pd(TFA)2 K2S2O8 AgOAc Ac-Gly-OH 16%

8 Pd(TFA)2 K2S2O8 AgOAc Ac-Ile-OH 12%

9 Pd(TFA)2 K2S2O8 AgOAc Ac-Leu-OH 52%

10 Pd(TFA)2 K2S2O8 AgOAc Boc-Leu-OH 33%

11 Pd(TFA)2 K2S2O8 AgOAc
Fmoc-Leu-

OH
37%

12 Pd(TFA)2 K2S2O8 AgOAc L0 60%

13 Pd(TFA)2 K2S2O8 AgOAc L2 70%

[a] Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), AcOH (2 

mL), Pd(TFA)2 (10 mol %), MPAA Ligand (50 mmol%), L0, L2 (10 mmol%), K2S2O8 

(1.0 equiv.), AgOAc (1.0 equiv.), 80 °C; [b] Isolated Yields.
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Figure S1 GC-MS results of reaction mixture
(1a) Non-ligand catalytic system

Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), 
K2S2O8 (1 equiv.), AgOAc (1 equiv.), AcOH (2 mL), Pd (TFA)2 (5 mol %), 80 °C. 
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(1b) L2 catalytic system
Reaction conditions: Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), AcOH 
(2 mL), Pd (TFA)2 (5 mol %), K2S2O8 (1 equiv.), AgOAc (1 equiv.), L1 (10 
mmol%), 80 °C.
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(1c) Dual-ligand catalytic system
Anisole (2.0 mmol), Methyl vinyl sulfone (1.0 mmol), AcOH (2 mL), Pd (TFA)2 
(5 mol %), K2S2O8 (1 equiv.), AgOAc (1 equiv.), L1 (50 mmol%), L2 (10 
mmol%), 80 °C.
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NMR {(E)-1-methoxy-2-(2-(methylsulfonyl)vinyl)benzene}

NMR {(E)-1-methoxy-4-(2-(methylsulfonyl)vinyl)benzene} 
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FigureS2. Inhibition of proliferation of 47 and gefitinib.
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Figure S3 Fluorescence spectra of 47 (250um), gefitinib (250um). 
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Figure S4. Fluorescence imaging of the olefination drugs in HeLa cell. Cells incubated with 47 (5 μM), time 

from 1 h to 3.0 h; Ex =405 nm.

3. Characterization Data of the Compounds
(E)-1-Methoxy-2-(2-(methylsulfonyl)vinyl)benzene (1a)1

1H NMR (500 MHz, CDCl3): δ 7.79 (d, J = 15.1 Hz, 1H), 7.45-7.37 (m, 2H), 7.14 (d, J = 15.1 Hz, 1H), 
6.99 (t, J = 7.7 Hz, 1H), 6.94 (d, J = 7.7 Hz, 1H), 3.91 (s, 3H), 3.01 (s, 3H); 13C NMR (126 MHz, 
CDCl3): δ 158.9, 139.9, 132.6, 131.0, 128.8, 127.0, 120.9, 111.3, 55.5, 43.4.

O
S

O O

(E)-1-Methoxy-4-(2-(methylsulfonyl)vinyl)benzene (1b)2

1H NMR (500 MHz, CDCl3): δ 7.55 (d, J = 15.4 Hz, 1H), 7.45 (d, J = 8.8 Hz, 2H), 6.92 (d, J = 8.8 Hz, 
2H), 6.76 (d, J = 15.4 Hz, 1H), 3.01 (s, 3H), 3.84 (s, 3H).

O

SO
O

(E)-1-Methoxy-2-methyl-4-(2-(methylsulfonyl)vinyl)benzene (2)
1H NMR (500 MHz, CDCl3): δ 7.55 (d, J = 15.4 Hz, 1H), 7.34 (m, 2H), 6.85 (d, J = 8.2 Hz, 1H), 6.76 
(d, J = 15.4 Hz, 1H), 3.89 (s, 3H), 3.03 (s, 3H), 2.24 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 160.56, 

O
Pd

O

O
AcO

产物

a
)

b) c)

d
)

e
)

f)

g) h)

bright field Merged

1h
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d) e)
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144.07, 130.47, 128.70, 127.74, 124.24, 123.02, 110.13, 55.52, 43.54, 16.23; MS (EI) calculated [M]+: 
227.0664, found: 227.0669.

O

SO
O

(E)-2-Methoxy-4-methyl-1-(2-(methylsulfonyl)vinyl)benzene (3)
1H NMR (500 MHz, CDCl3): δ 7.24 (d, J = 8.5 Hz, 1H), 6.99 (d, J = 7.7 Hz, 1H), 6.74 – 6.69 (m, 3H), 
3.85 (s, 3H), 3.78 (s, 3H), 2.40 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 158.26, 138.42, 131.12, 128.21, 
121.30, 116.35, 111.92, 111.42, 55.14, 41.78, 19.94; MS (EI) calculated [M]+: 227.0664, found: 
227.0665.

O
S

O O

(E)-1-Methoxy-4-methyl-2-(2-(methylsulfonyl)vinyl)benzene (4)
1H NMR (500 MHz, CDCl3): δ 7.77 (d, J = 15.4 Hz, 1H), 7.26–7.19 (m, 2H), 7.14 (d, J = 15.4 Hz, 1H), 
6.86 (d, J = 8.3 Hz, 1H), 3.89 (s, 3H), 3.03 (s, 3H), 2.31 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 
157.00, 140.09, 133.18, 131.42, 130.12, 126.83, 120.63, 111.27, 55.60, 43.41, 20.28; MS (EI) 
calculated [M]+: 227.0664, found: 227.0667.

O
S

O O

(E)-1-(Tert-butyl)-2-methoxy-3-(2-(methylsulfonyl)vinyl)benzene (5a)
1H NMR (500 MHz, CDCl3): δ 7.80 (d, J = 15.4 Hz, 1H), 7.45 (m, 2H), 7.20 (d, J = 15.4 Hz, 1H), 6.91 
(d, J = 9.4 Hz, 1H), 3.92 (s, 3H), 3.05 (s, 3H), 1.33 (s, 9H); MS (EI) calculated [M]+: 269.1133, found: 
269.1138.

O
S

O O

(E)-2-(Tert-butyl)-1-methoxy-4-(2-(methylsulfonyl)vinyl)benzene (5b)
1H NMR (500 MHz, CDCl3): δ 7.59 (d, J = 15.4 Hz, 1H), 7.45 (d, J = 2.2 Hz, 1H), 7.38 (dd, J = 8.5, 2.2 
Hz, 1H), 6.91 (d, J = 8.5 Hz, 1H), 6.77 (d, J = 15.4 Hz, 1H), 3.90 (s, 3H), 3.04 (s, 3H), 1.38 (s, 9H); 13C 
NMR (126 MHz, CDCl3): δ 161.34, 144.57, 139.19, 128.43, 127.23, 124.13, 122.85, 111.77, 55.23, 
43.61, 34.98, 29.50; MS (EI) calculated [M]+: 269.1133, found: 269.1137.

O

SO
O

(E)-1-Chloro-2-methoxy-3-(2-(methylsulfonyl)vinyl)benzene (6a)
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1H NMR (500 MHz, CDCl3): δ 7.84 (d, J = 15.6 Hz, 1H), 7.50 (dd, J = 8.0, 1.6 Hz, 1H), 7.42 (dd, J = 
8.0, 1.6 Hz, 1H), 7.17–7.10 (m, 2H), 3.92 (s, 3H), 3.06 (s, 3H); MS (EI) calculated [M]+: 247.0117, 
found: 247.0117.

O
S

O O
Cl

(E)-2-Chloro-1-methoxy-4-(2-(methylsulfonyl)vinyl)benzene (6b)
1H NMR (500 MHz, CDCl3): δ 7.58 (d, J = 2.3 Hz, 1H), 7.53 (d, J = 15.4 Hz, 1H), 7.40 (dd, J = 8.6, 
2.3 Hz, 1H), 6.97 (d, J = 8.6 Hz, 1H), 6.80 (d, J = 15.4 Hz, 1H), 3.97 (s, 3H), 3.04 (s, 3H); 13C NMR 
(126 MHz, CDCl3): δ 162.32, 139.75, 136.89, 129.42, 126.18, 122.76, 115.35, 114.07, 55.79, 43.41; 
MS (EI) calculated [M]+: 247.0117, found: 247.0117.

O

SO
O

Cl

(E)-1-Iodo-2-methoxy-3-(2-(methylsulfonyl)vinyl)benzene (7a)
1H NMR (500 MHz, CDCl3): δ 7.81 (d, J = 15.5 Hz, 1H), 7.47-7.40 (m, 2H), 7.16 (d, J = 15.5 Hz, 1H), 
6.97 (d, 1H), 3.93 (s, 3H), 3.04 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 158.98, 139.98, 138.97, 132.65, 
131.07, 127.13, 120.97 (d, J = 12.8 Hz), 111.34, 55.55, 43.41; MS (EI) calculated [M]+: 338.9474, 
found: 338.9477.

O
S

O O
I

(E)-2-Iodo-1-methoxy-4-(2-(methylsulfonyl)vinyl)benzene (7b)
1H NMR (500 MHz, CDCl3): δ 7.74 (d, J = 2.2 Hz, 1H), 7.71 (d, J = 15.5 Hz, 1H), 7.68 (dd, J = 8.7, 
2.2 Hz, 1H), 7.12 (d, J = 15.5 Hz, 1H), 6.74 (d, J = 8.7 Hz, 1H), 3.91 (s, 3H), 3.03 (s, 3H); MS (EI) 
calculated [M]+: 338.9474, found: 338.9478.

O

SO
O

I

(E)-4-Bromo-2-methoxy-1-(2-(methylsulfonyl)vinyl)benzene (8)
1H NMR (500 MHz, CDCl3): δ 7.73 (d, J = 15.5 Hz, 1H), 7.30 (d, J = 8.2 Hz, 1H), 7.18–7.12 (m, 2H), 
7.12 (d, J = 1.6 Hz, 1H), 3.93 (s, 3H), 3.03 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 159.24, 138.87, 
131.90, 127.63, 126.55, 124.26, 120.11, 115.14, 55.96, 43.33; MS (EI) calculated [M]+: 290.9612, 
found: 290.9618.

O
S

O O

Br

(E)-4-Iodo-2-methoxy-1-(2-(methylsulfonyl)vinyl)benzene (9)
1H NMR (500 MHz, CDCl3): δ 7.60 (d, J = 15.5 Hz, 1H), 7.34 (t, J = 7.9 Hz, 1H), 7.11 (d, J = 7.6 Hz, 
1H), 7.00 (dd, J = 8.2, 2.1 Hz, 1H), 6.93 (d, J = 15.5 Hz, 1H), 3.84 (s, 3H), 3.04 (s, 3H); 13C NMR (126 
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MHz, CDCl3): δ 160.04, 143.93, 133.40, 130.18, 126.50, 121.16, 117.22, 113.48, 55.37, 43.26; MS (EI) 
calculated [M]+: 338.9474, found: 338.9479.

O
S

O O

I

(E)-4-Iodo-1-methoxy-2-(2-(methylsulfonyl)vinyl)benzene (10)
1H NMR (500 MHz, CDCl3): δ 7.75 (d, J = 15.6 Hz, 1H), 7.43 (d, J = 2.6 Hz, 1H), 7.37 (dd, J = 8.9, 
2.6 Hz, 1H), 7.14 (d, J = 15.6 Hz, 1H), 6.90 (d, J = 8.9 Hz, 1H), 3.92 (s, 3H), 3.04 (s, 3H); 13C NMR 
(126 MHz, CDCl3): δ 157.38, 138.41, 132.07, 130.07, 128.38, 125.98, 122.43, 112.68, 55.95, 43.30; 
MS (EI) calculated [M]+: 338.9474, found: 338.9475.

(E)-4-Methoxy-3-(2-(methylsulfonyl)vinyl)benzonitrile (11)
1H NMR (500 MHz, CDCl3): δ 8.80 (s, 1H), 7.86 (d, J = 8.8 Hz, 2H), 6.99 (d, J = 8.8 Hz, 2H), 3.89 (s, 
3H), 2.61 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 173.71, 165.07, 163.69, 129.88, 124.77, 114.26, 
55.57, 25.48; MS (EI) calculated [M]+: 238.0460, found: 238.0462.

O
S

O O

CN

(E)-1-methoxy-2-(2-(methylsulfonyl)vinyl)-4-nitrobenzene (12)
1H NMR (500 MHz, CDCl3): δ 8.41 (d, J = 2.8 Hz, 1H), 8.34 (dd, J = 9.1, 2.8 Hz, 1H), 7.86 (d, J = 
15.6 Hz, 1H), 7.23 (d, J = 15.6 Hz, 1H), 7.08 (d, J = 9.1 Hz, 1H), 4.07 (s, 3H), 3.08 (s, 3H); MS (EI) 
calculated [M]+: 258.0358, found: 258.0358.

O

S
O

O

O2N

Methyl (E)-4-methoxy-3-(2-(methylsulfonyl)vinyl)benzoate (13)
1H NMR (500 MHz, CDCl3): δ 8.15 (d, J = 2.1 Hz, 1H), 8.09 (dd, J = 8.7, 2.1 Hz, 1H), 7.81 (d, J = 
15.6 Hz, 1H), 7.18 (d, J = 15.6 Hz, 1H), 7.00 (d, J = 8.7 Hz, 1H), 3.97 (s, 3H), 3.90 (s, 3H), 3.03 (s, 
3H); MS (EI) calculated [M]+: 271.0562, found: 271.0569.

O
S

O O

COOMe

(E)-1-Methoxy-2-(2-(methylsulfonyl)vinyl)naphthalene/(E)-1-methoxy-8-(2-
(methylsulfonyl)vinyl)naphthalene= 1:1 (14)
1H NMR (500 MHz, CDCl3): δ 8.34 (dd, J = 8.5, 1.5 Hz, 1H), 8.19 (d, J = 8.7 Hz, 1H), 7.59 – 7.48 (m, 
2H), 7.30 – 7.25 (m, 1H), 6.77–6.69 (m, 3H), 6.47 (d, J = 16.6 Hz, 2H), 6.15 (d, J = 10.0 Hz, 2H), 3.98 
(s, 3H), 2.96 (s, 6H); 13C NMR (126 MHz, CDCl3): δ 155.18, 137.54, 129.48, 128.39, 127.66, 126.36, 

O

S
O O

I
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125.43, 122.93, 122.83, 102.85, 59.35, 55.48, 42.28; MS (EI) calculated [M]+: 263.0664, found: 
263.0664.

O

SO
O

O
S

O O

(E)-2-Methoxy-1-(2-(methylsulfonyl)vinyl)naphthalene/(E)-2-methoxy-3-(2-
(methylsulfonyl)vinyl)naphthalene=1:1 (15)
1H NMR (500 MHz, CDCl3): δ 8.35 (d, J = 15.4 Hz, 1H), 8.18 (d, J = 8.7 Hz, 1H), 7.94 (d, J = 9.1 Hz, 
1H), 7.82 (d, J = 8.1 Hz, 1H), 7.58 (m, 1H), 7.48 – 7.40 (m, 2H), 7.33 (d, J = 9.1 Hz, 1H), 6.74 (dd, J = 
16.6, 9.9 Hz, 1H), 6.48 (d, J = 16.6 Hz, 1H), 6.15 (d, J = 9.9 Hz, 1H), 4.07 (s, 3H), 3.09 (s, 3H), 2.96 (s, 
3H); 13C NMR (126 MHz, CDCl3): δ 157.79, 137.54, 135.78, 133.19, 132.96, 129.97, 129.49, 128.85 
(d, J = 4.3 Hz), 128.08, 124.23, 122.40, 113.43, 112.44, 56.22, 43.47, 42.29; MS (EI) calculated [M]+: 
263.0664, found: 263.0664.

O O

S
O O

S
O
O

(E)-7-Methoxy-4-methyl-6-(2-(methylsulfonyl)vinyl)-2H-chromen-2-one (16)
1H NMR (500 MHz, CDCl3): δ 8.14 (d, J = 15.9 Hz, 1H), 7.71 (d, J = 15.9 Hz, 1H), 7.66 (d, J = 8.9 Hz, 
1H), 6.95 (d, J = 8.9 Hz, 1H), 6.21 (d, J = 1.2 Hz, 1H), 4.03 (s, 3H), 3.07 (s, 3H), 2.44 (d, J = 1.2 Hz, 
3H); MS (EI) calculated [M]+: 295.0562, found: 295.0569.

OO

S

O

O
O

Methyl (E)-3-(2-methoxyphenyl)acrylate (17a)3

1H NMR (500 MHz, CDCl3):: δ 7.98-8.02 (d, J = 16.0 Hz, 1H), 7.48-7.50 (d, J = 8.0 Hz, 1H), 7.32-7.36 
(t, J = 7.6 Hz, 1H), 6.93-6.97 (t, J = 7.6 Hz, 1H), 6.89-6.91 (d, J = 8.0 Hz, 1H), 6.51-6.55 (d, J = 16.0 
Hz, 1H), 3.87 (s, 3H),3.79 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 167.8, 158.2, 140.2, 131.4, 128.8, 
123.2, 120.6, 118.2, 111.0, 55.4, 51.5.

O

CO2Me

Methyl (E)-3-(4-methoxyphenyl)acrylate (17b)4

1H NMR (500 MHz, CDCl3): δ 7.65 (d, J = 16.0 Hz, 1H), 7.58–7.40 (m, 2H), 6.98–6.82 (m, 2H), 6.31 
(d, J = 16.0 Hz, 1H), 3.84 (s, 3H), 3.79 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 167.8, 161.4, 144.5, 
129.7, 127.1,115.3, 114.3, 55.38, 51.6.
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O

COOMe

Ethyl (E)-3-(2-methoxyphenyl)acrylate (18a)
1H NMR (500 MHz, CDCl3): δ 8.00 (d, J = 16.2 Hz, 1H), 7.52 (dd, J = 7.7, 1.6 Hz, 1H), 7.38-7.34 (m, 
1H), 7.00-6.91 (m, 2H), 6.54 (d, J = 16.2 Hz, 1H), 4.28 (q, J = 7.1 Hz, 2H), 3.91 (s, 3H), 1.35 (d, J = 
14.3 Hz, 4H);13C NMR (126 MHz, CDCl3): 167.57, 158.39, 140.05, 131.41, 128.97, 123.54, 120.73, 
118.88, 111.18., 60.36, 55.50, 14.39.

O

O

O

Ethyl (E)-3-(4-methoxyphenyl)acrylate (18b)5

1H NMR (500 MHz, CDCl3): δ 7.62 (d, J = 16.0 Hz, 1H), 7.46 (m, 2H), 6.88 (m, 2H), 6.29 (d, J = 16.0 
Hz, 1H), 4.23 (q, J = 7.1 Hz, 2H), 3.82 (s, 3H), 1.31 (t, J = 7.0 Hz, 3H).

O

COOEt

(E)-1-(2-Methoxyphenyl)pent-1-en-3-one (19a)6 

1H NMR (500 MHz, CDCl3): δ 7.95 (d, J = 7.8 Hz, 2H), 7.89 (d, J = 15.5 Hz, 1H), 7.59 (d, J= 7.0 Hz, 
1H), 7.53 (t, J = 7.4 Hz, 2H), 7.39 (dd, J = 19.4, 7.9 Hz, 2H), 7.08 (d, J = 15.5 Hz,1H), 6.98-6.90 (m, 
2H), 3.88 (s, 3H).

O O

(E)-1-(4-Methoxyphenyl)pent-1-en-3-one (19b)7

1H NMR (500 MHz, CDCl3): δ 7.44–7.60 (m, 3H), 6.85–6.95 (m, 2H), 6.63 (d, J = 16.0 Hz, 1H), 3.84 
(s, 3H), 2.68 (q, J = 7.2 Hz, 2H), 1.16 (t, J = 7.2 Hz, 3H); 13C NMR (126 MHz, CDCl3): δ 200.7, 161.3, 
141.8, 129.7, 127.0, 123.7, 114.2, 55.3, 33.9, 8.4.

O

O

(E)-3-(2-Methoxyphenyl)acrylonitrile (20a)
1H NMR (500 MHz, CDCl3):: δ 7.53 (d, J = 16.8 Hz, 1H), 7.32-7.28 (m, 2H), 6.89 (t, J = 7.2 Hz, 1H), 
6.85 (d, J = 8.4 Hz, 1H), 5.96 (d, J = 16.8 Hz, 1H), 3.80 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 158.3, 
146.5, 132.4, 129.0, 122.6, 120.9, 119.1, 111.4, 97.0, 55.6.
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CN

O

(E)-3-(4-Methoxyphenyl)acrylonitrile (20b)8

1H NMR (500 MHz, CDCl3): δ 7.35-7.40 (m, 2H), 7.26-7.32 (d, J = 16.6 Hz, 1H), 3.83 (s, 3H), 6.88-
6.94 (m, 2H), 5.66-5.72 (d, J= 16.6 Hz, 1H).

O

CN

(E)-1-Methoxy-2-styrylbenzene (21a)
1H NMR (500 MHz, CDCl3): δ 7.62 (dd, J = 7.7, 1.3 Hz, 1H), 7.56 (d, J = 7.5 Hz, 2H), 7.51 (d, J = 16.5 
Hz, 1H), 7.37 (t, J = 7.7 Hz, 2H), 7.26 (s, 1H), 7.13 (d, J = 16.5 Hz, 1H), 6.99 (s, 1H), 6.93 (d, J = 8.2 
Hz, 1H), 3.91 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 156.99, 138.03, 129.16, 128.69, 128.62, 127.38, 
126.60, 126.52, 126.47, 123.57, 120.79, 111.01, 55.57.

O

(E)-1-Methoxy-4-styrylbenzene (21b)8

1H NMR (500 MHz, CDCl3): δ 3.86 (s, 3H), 6.92-6.98 (m, 2H), 7.04-7.09 (d, J = 14.3 Hz, 2H), 7.25-
7.30 (m, 1H), 7.36-7.41 (m, 2H), 7.47-7.55 (m, 4H); 13C NMR (126 MHz, CDCl3): δ 56.20, 115.02, 
127.14, 127.50, 128.10, 128.61, 129.10, 129.53, 131.03, 138.54, 160.19.

O

(E)-1-Methoxy-2-(4-methylstyryl)benzene (22a)9 

1H NMR (500 MHz, CDCl3):: δ = 7.53-7.46 (m, 1H), 7.39-7.31 (m, 3H), 7.17-7.10 (m, 1H), 7.06 (d, J 
= 7.8 Hz, 2H), 7.00 (d, J = 16.5 Hz, 1H), 6.87 (t, J= 7.4 Hz, 1H), 6.79 (d, J = 8.1 Hz, 1H), 3.78 (s, 3H), 
2.26 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 157.0, 137.3, 135.3, 129.4, 129.2, 128.6, 126.8, 126.6, 
126.4, 122.6, 120.9, 111.1, 55.6, 21.4.

O

(E)-1-Methoxy-4-(4-methylstyryl)benzene (22b)10

1H NMR (500 MHz, CDCl3): δ 7.39–7.46 (m, 4H), 7.06–7.24 (m, 2H), 7.00 (d, 2H, J = 9.0 Hz), 6.90 (d, 
2H, J = 6.0 Hz), 2.36 (s, 3H), 3.82 (s, 3H).
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O

(E)-1-(4-Chlorostyryl)-2-methoxybenzene (23a)11

1H NMR (500 MHz, CDCl3): δ 7.57 (d, J = 7.2 Hz, 1H), 7.48-7.42 (m, 3H), 7.31 (d, J = 8.4 Hz, 2H), 
7.24 (d, J = 1.2 Hz, 1H), 7.06 (d, J = 16.2 Hz, 1H), 6.97 (t, J = 7.2 Hz, 1H), 6.91 (d, J = 8.4Hz, 1H), 
3.89 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 157.0, 136.5, 132.8, 131.0, 128.9, 128.7, 127.7, 127.7, 
126.5, 124.1, 120.8, 110.9, 55.5.

O
Cl

(E)-1-(4-Chlorostyryl)-4-methoxybenzene (23b)12 

1H NMR (500 MHz, CDCl3): δ 7.32-7.47 (m, 4H), 7.27-7.30 (d, J = 14.0 Hz, 2H), 7.0 (s, 1H), 6.88-
6.96 (m, 3H), 3.85 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 160.2, 136.9, 133.4, 130.5, 129.5, 128.5, 
128.0, 126.0, 114.9, 56.0.

O

Cl

(E)-1-Methoxy-2- (2-phenylprop-1-en-1-yl)benzene (24a)13

1H NMR (500 MHz, CDCl3): δ 7.55-7.58 (m, 2H), 7.23-7.39 (m, 5H), 6.89–7.00 (m, 3H), 2.33 (s, 3H), 
3.84 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 157.62, 143.89, 137.11, 17.55, 130.50, 128.40, 128.22, 
127.39, 127.23, 126.22, 55.60, 123.45, 120.21, 110.55.

O

(E)-1-Methoxy-4-(2-phenylprop-1-en-1-yl)benzene (24b)14

1H NMR (500 MHz, CDCl3): δ 7.63–7.51 (m, 2H), 7.47–7.29 (m, 5H), 7.03–6.92 (m, 2H), 6.86 (s, 1H), 
3.88 (s, 3H), 2.35 (d, J = 1.2 Hz, 3H); 13C NMR (126 MHz, CDCl3): δ 158.3, 144.3, 136.0, 131.1, 
130.5, 128.4, 127.4, 127.1, 126.0, 113.7, 55.3, 17.6.

O

(E)-2-(2-Methoxyphenyl)ethene-1-sulfonyl fluoride (25a)15
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1H NMR (500 MHz, CDCl3): δ 7.92 (d, J = 15.5 Hz, 1H), 7.48 (td, J = 8.2 Hz, J = 1.6 Hz, 1H), 7.43 (dd, 
J = 7.6 Hz, J = 1.3 Hz, 1H). 7.16 (dd, J = 15.5 Hz, J = 2.3 Hz, 1H), 7.03 (t, J = 7.5 Hz, 1H), 6.99 (d, J = 
8.3 Hz, 1H), 3.94 (s, 3H).

O
SO2F

(E)-2-[4-Methoxyphenyl]ethenesulfonyl fluoride (25b)16

1H NMR (500 MHz, CDCl3): δ 7.74 (d, J= 15.5 Hz, 1H), 7.50 (d, J = 9.0 Hz, 2H), 6.96 (d, J = 8.8 Hz, 
2H), 6.69 (dd, J = 15.6, 2.5 Hz, 1H), 3.87 (3H, s).

O

S
FO

O

(E)-1-Methoxy-2-(2-(phenylsulfonyl)vinyl)benzene (26a)17 
1H NMR (500 MHz, CDCl3): δ 7.95 (d, J = 7.8 Hz, 2H), 7.89 (d, J = 15.5 Hz, 1H), 7.59 (d, J = 7.0 Hz, 
1H), 7.53 (t, J = 7.4 Hz, 2H), 7.39 (dd, J = 19.4, 7.9 Hz, 2H), 7.08 (d, J = 15.5 Hz, 1H), 6.98-6.90 (m, 
2H), 3.88 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 158.8, 141.2, 138.6, 133.1, 132.5, 130.8, 129.2, 
127.9, 127.6, 121.2, 120.8, 111.2, 55.5.

O
S

O O

(E)-1-Methyl-4-(2-(phenylsulfonyl)vinyl)benzene (26b)18

1H NMR (500 MHz, CDCl3): 7.96–7.94 (m, 2H), 7.67–7.59 (m, 2H), 7.56–7.52 (m, 2H), 7.38–7.37 (m, 
2H), 7.19 (d, J = 7.9 Hz, 2H), 6.81 (d, J = 15.4 Hz, 1H), 2.37 (s, 3H); 13C NMR (126 MHz, CDCl3): 
142.7, 142.0, 141.1, 133.4, 129.9, 129.7, 129.4, 128.7, 127.7, 126.2, 21.7.

O

SO
O

(E)-2-(2-Methoxystyryl)pyridine (27a)19

1H NMR (500 MHz, CDCl3): δ 8.59 (1H, d, J = 4.5 Hz), 7.93 (d, J = 16.1 Hz, 1H), 7.62 (m, 2H), 7.42 
(d, J= 7.5 Hz, 1H), 7.26 (m, 1H), 7.23 (d, J =16.1 Hz, 1H), 7.10 (dd, J = 8, 4.5 Hz, 1H), 6.96 (t, J = 7.3 
Hz, 1H), 6.90 (d, J = 8.3 Hz, 1H), 3.87 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 157.5, 156.4, 125.6, 
149.5, 136.3, 129.3, 128.7, 127.8, 127.3,121.7, 121.6, 120.7, 110.9, 55.4.

O

N

(E)-2-(4-Methoxystyryl)pyridine (27b)20

1H NMR (500 MHz, CDCl3): δ 8.58-8.56 (m, 1H), 7.64-7.55 (m, 2H), 7.53-7.49 (m, 2H), 7.33 (d, J = 
7.9 Hz, 1H), 7.09 (m, 1H), 7.03 (d, J = 16.1 Hz, 1H), 6.91-6.88 (m, 2H), 3.81 (s, 3H); 13C NMR (126 
MHz, CDCl3): δ 159.9, 156.0, 149.7, 136.6, 132.4, 129.5, 128.5, 125.9, 121.9, 121.8, 114.3, 55.4.
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O

N

(2-(2-Methoxyphenyl)ethene-1,1-diyl)dibenzene (28)
1H NMR (500 MHz, CDCl3): δ 7.37 (s, 1H), 7.35 (q, J = 1.6 Hz, 2H), 7.33-7.31 (m, 4H), 7.28 (s, 1H), 
7.25-7.23 (m, 2H), 7.00-6.95 (m, 2H), 6.94 (s, 1H), 6.71-6.67 (m, 2H), 3.77 (s, 3H); 13C NMR (126 
MHz, CDCl3): δ 158.43, 140.66, 130.83, 130.46, 130.13, 128.74, 128.27, 128.20, 127.70, 127.57, 
127.43, 127.30, 127.22, 113.46, 55.18.

O

(E)-1-Ethoxy-2-(2-(methylsulfonyl vinyl)benzene (29)
1H NMR (500 MHz, CDCl3): δ 7.57 (d, J = 15.4 Hz, 1H), 6.93 (d, J = 8.7 Hz, 2H), 6.80-6.68 (m, 2H), 
6.48 (d, J = 15.4 Hz, 1H), 4.09 (q, J = 7.0 Hz, 2H), 2.97 (s, 3H), 1.48 (t, J = 7.4 Hz, 3H). 13C NMR 
(126 MHz, CDCl3): δ 161.69, 143.83, 137.56, 130.42, 124.53, 123.25, 115.09, 76.79, 63.78, 43.53, 
14.68; MS (EI) calculated [M]+: 227.0664 found: 227.0669.

O
S

O O

(E)-1-(2-(Methylsulfonyl)vinyl)-2-propoxybenzene (30)
1H NMR (500 MHz, CDCl3): δ 7.82 (d, J = 15.5 Hz, 1H), 7.45 (dd, J = 7.6, 1.5 Hz, 1H), 7.42 – 7.38 (m, 
1H), 7.18 (d, J = 15.5 Hz, 1H), 6.99-6.69 (m, 2H), 4.05 (t, J = 6.5 Hz, 2H), 3.03 (s, 3H), 1.91 (q, J = 
7.0 Hz, 2H), 1.10 (t, J = 7.4 Hz, 3H). 13C NMR (126 MHz, CDCl3): δ 158.50, 140.16, 132.61, 131.17, 
127.01, 120.73, 115.02, 112.21, 70.19, 43.39, 22.49, 10.68; MS (EI) calculated [M]+: 241.0820 found: 
241.0823.

O
S

O O

(E)-1-butoxy-2-(2-(Methylsulfonyl)vinyl)benzene (31)
1H NMR (500 MHz, CDCl3): δ 7.81 (d, J = 15.5 Hz, 1H), 7.45 (dd, J = 7.5, 1.5 Hz, 1H), 7.42-7.38 (m, 
1H), 7.16 (d, J = 15.5 Hz, 1H), 7.02 – 6.94 (m, 2H), 4.09 (t, J = 6.6 Hz, 2H), 3.03 (s, 3H), 1.87 (m, 2H), 
1.54 (dd, J = 15.0, 7.5 Hz, 2H), 1.02 (t, J = 7.4 Hz, 3H). 13C NMR (126 MHz, CDCl3): δ 140.15, 
132.61, 131.67, 131.15, 127.02, 122.61, 120.73, 112.21, 68.40, 43.40, 31.16, 19.37, 13.85; m/z (EI) 
calculated [M]+: 255.0977 found: 255.0979.

O
S

O O
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(E)-1-(Benzyloxy)-2-(2-(methylsulfonyl)vinyl)benzene (32)
1H NMR (500 MHz, CDCl3): δ 7.85 (d, J = 15.5 Hz, 1H), 7.49 – 7.36 (m, 7H), 7.15 (d, J = 15.5 Hz, 
1H), 7.02 (d, J = 7.9 Hz, 2H), 5.21 (s, 2H), 2.98 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 158.05, 
139.78, 136.15, 132.56, 131.19, 128.84, 128.37, 127.45, 127.38, 121.41, 121.25, 112.91, 70.70, 43.28; 
MS (EI) calculated [M]+: 289.0820 found: 289.0821.

O
S

O O

(E)-1-Fluoro-2-((2-(2-(methylsulfonyl)vinyl)phenoxy)methyl)benzene (33)
1H NMR (500 MHz, CDCl3): δ 7.85 (d, J = 15.5 Hz, 1H), 7.50 – 7.46 (m, 2H), 7.43 – 7.39 (m, 1H), 
7.36 (d, J = 7.6 Hz, 1H), 7.21 (dd, J = 7.3, 1.2 Hz, 1H), 7.12 (d, J = 15.5 Hz, 2H), 7.05 (dd, J = 7.9, 2.5 
Hz, 2H). 5.27 (s, 2H), 2.99 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 157.73, 139.65, 133.55, 132.61, 
131.00, 129.76, 129.73, 127.42, 124.57, 124.54, 121.48, 115.69, 115.52, 112.83, 64.47, 43.28; MS (EI) 
calculated [M]+: 307.0726 found: 307.0728.

(E)-1-((3-Fluorobenzyl)oxy)-2-(2-(methylsulfonyl)vinyl)benzene (34)
1H NMR (500 MHz, CDCl3): δ 7.87 (d, J = 15.5 Hz, 1H), 7.49 (dd, J = 7.6, 1.4 Hz, 1H), 7.39 (m, 2H), 
7.22 (d, J = 7.6 Hz, 1H), 7.14 (d, J = 15.5 Hz, 2H), 7.05 (d, J = 7.4 Hz, 2H), 6.97 (d, J = 8.3 Hz, 1H), 
5.20 (s, 2H), 3.01 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 157.67, 139.59, 132.60, 131.02, 130.55, 
130.48, 127.50, 122.72, 122.69, 121.51, 115.37, 115.19, 114.25, 114.07, 69.87, 43.28; MS (EI) 
calculated [M]+: 307.0726 found: 307.0728. 

O

S

F

O O

(E)-1-((4-Methylbenzyl)oxy)-2-(2-(methylsulfonyl)vinyl)benzene (35)
1H NMR (500 MHz, CDCl3): δ 7.83 (d, J = 15.5 Hz, 1H), 7.46 (dd, J = 7.9, 1.5 Hz, 1H), 7.39 (m, 1H), 
7.32 (d, J = 7.9 Hz, 2H), 7.22 (d, J = 7.9 Hz, 2H), 7.15 (d, J = 15.5 Hz, 1H), 7.02 (d, J = 7.9 Hz, 2H), 
5.16 (s, 2H), 2.98 (s, 3H), 2.38 (s, 3H); 13C NMR (126 MHz, CDCl3): δ 158.15, 139.89, 138.19, 133.08, 
132.54, 131.27, 129.49, 127.49, 127.41, 121.38, 121.15, 115.06, 114.89, 112.91, 70.65, 43.29, 21.22; 
MS (EI) calculated [M]+: 303.0977 found: 303.0979.

O
S

O O

 

(E)-1-(2-(Methylsulfonyl)vinyl)-2-phenoxybenzene (36)

O

S
O O

F
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1H NMR (500 MHz, CDCl3): δ 7.88 (d, J = 15.6 Hz, 1H), 7.56 (dd, J = 7.8, 1.7 Hz, 1H), 7.41-7.37 (m, 
3H), 7.36 (d, J = 1.5 Hz, 1H), 7.21 - 7.14 (m, 2H), 7.05 - 7.03 (m, 2H), 6.87 (d, J = 8.3 Hz, 1H), 3.01 (s, 
3H); 13C NMR (126 MHz, CDCl3): δ 157.03, 155.88, 139.20, 132.48, 130.50, 130.09, 128.02, 124.38, 
123.39, 123.10, 119.60, 118.27, 43.28; MS (EI) calculated [M]+: 275.0664 found: 275.0668.

O
S

O O

(E)-7-(2-(Methylsulfonyl) vinyl)-2,3-dihydrobenzofuran (37)
1H NMR (500 MHz, CDCl3): δ 7.54 (d, J = 15.4 Hz, 1H), 7.32 (d, J = 15.4 Hz, 1H), 7.29-7.24 (m, 1H), 
7.17 (d, J = 7.5 Hz, 1H), 6.89 (t, J = 7.5 Hz, 1H), 4.71 (t, J = 8.8 Hz, 2H), 3.26 (t, J = 8.8 Hz, 2H), 3.02 
(s, 3H); 13C NMR (126 MHz, CDCl3): δ 159.69, 139.88, 130.26, 128.35, 127.76, 127.52, 120.89, 
115.38, 72.12, 43.39, 29.11; MS (EI) calculated [M]+: 225.0507 found: 225.0507.

SO
O

O

Ethyl(E)-3-(2,3-dihydrobenzofuran-7-yl)acrylate (38)
1H NMR (500 MHz, CDCl3): δ 7.69 (d, J = 16.0 Hz, 1H), 7.24-7.18 (m, 2H), 6.86 (t, J = 7.5 Hz, 1H), 
6.73 (d, J = 16.0 Hz, 1H), 4.68 (t, J = 8.8 Hz, 2H), 4.27 (q, J = 7.2 Hz, 2H), 3.24 (t, J = 8.7 Hz, 2H), 
1.35 (t, J = 7.1 Hz, 3H); 13C NMR (126 MHz, CDCl3): δ 167.72, 159.47, 140.40, 128.94, 128.06, 
126.34, 120.65, 119.81, 117.73, 71.71, 60.30, 29.33, 14.38; MS (EI) calculated [M]+: 219.0943 found: 
219.0948.

COOEt

O

(E)-7-Styryl-2,3-dihydrobenzofuran (39)
1H NMR (500 MHz, CDCl3): δ 7.54 (d, J = 7.4 Hz, 2H), 7.38-7.29 (m, 4H), 7.25 (t, J = 7.4 Hz, 1H), 
7.17 (d, J = 16.4 Hz, 1H), 7.12–7.09 (m, 1H), 6.87 (t, J = 7.5 Hz, 1H), 4.68 (t, J = 8.7 Hz, 2H), 3.25 (t, J 
= 8.8 Hz, 2H); 13C NMR (126 MHz, CDCl3): δ 158.79, 139.38, 138.04, 130.07, 129.96, 128.61, 127.37, 
126.50, 126.25, 124.04, 123.76, 120.66, 71.27, 29.72; MS (EI) calculated [M]+: 223.1045 found: 
223.1047.

O

(E)-4-(2-(Methylsulfonyl)vinyl)dibenzo[b,d]furan (40)
1H NMR (500 MHz, CDCl3): δ 8.06 (d, J = 7.7 Hz, 1H), 8.00 (d, J = 7.7 Hz, 1H), 7.87 (d, J = 15.4 Hz, 
1H), 7.73 (d, J = 15.4 Hz, 1H), 7.68 (d, J = 8.3 Hz, 1H), 7.58-7.53 (m, 2H), 7.43 (m, 2H), 3.14 (s, 3H); 
13C NMR (126 MHz, CDCl3): δ 156.19, 154.36, 139.04, 129.67, 129.58, 127.99, 125.39, 123.60 (d, J = 
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3.3 Hz), 123.32, 120.92, 117.45, 115.75, 112.02, 43.45; MS (EI) calculated [M]+: 273.0507 found: 
273.0509. 

O

S
O
O

(E)-4-Styryldibenzo[b,d]furan (41)
1H NMR (500 MHz, CDCl3): δ 8.11 (d, J = 1.6 Hz, 1H), 8.01 (d, J = 7.7 Hz, 1H), 7.97 – 7.92 (m, 1H), 
7.66 (dd, J = 8.5, 1.7 Hz, 1H), 7.59 – 7.57 (m, 4H), 7.40 (t, J = 7.6 Hz, 3H), 7.30 (d, J = 7.6 Hz, 1H), 
7.26 (d, J = 6.6 Hz, 1H), 7.19 (d, J = 16.3 Hz, 1H); MS (EI) calculated [M]+: 271.1045 found: 
271.1047.

O

Ethyl(E)-3-(dibenzo[b,d]furan-4-yl)acrylate (42)
1H NMR (500 MHz, CDCl3): δ 8.56 (d, J = 15.8 Hz, 1H), 8.17 (d, J = 7.8 Hz, 1H), 7.63 – 7.57 (m, 3H), 
7.52 (m, 1H), 7.47 (d, J = 15.8 Hz, 1H), 7.43–7.39 (m, 1H), 6.63 (d, J = 15.8 Hz, 1H), 4.36 (q, J = 7.1 
Hz, 2H), 1.42 (t, J = 7.2 Hz, 3H); 13C NMR (126 MHz, CDCl3): δ 166.85, 156.50, 156.38, 140.94, 
130.59, 127.62, 127.12, 123.63, 123.22, 123.07, 120.94, 120.62, 112.86, 111.87, 60.76, 14.39; MS (EI) 
calculated [M]+: 267.0943 found: 267.0943.

O

O
O

Ethyl(E)-3-(2,3-dihydrobenzo[b][1,4]dioxin-5-yl)acrylate (43)
1H NMR (500 MHz, CDCl3): δ 7.91 (d, J = 16.1 Hz, 1H), 7.09 (dd, J = 7.7, 1.7 Hz, 1H), 6.90 (dd, J = 
8.0, 1.7 Hz, 1H), 6.84 (t, J = 7.7 Hz, 1H), 6.54 (d, J = 16.1 Hz, 1H), 4.37 – 4.34 (q, J = 7.1 Hz, 2H), 
4.30 – 4.26 (m, 4H), 1.35 (t, J = 7.1 Hz, 3H); 13C NMR (126 MHz, CDCl3): δ 167.42, 143.92, 139.21, 
134.47, 131.54, 121.13, 120.96, 119.43, 119.00, 64.50, 64.03, 60.41, 14.34; MS (EI) calculated [M]+: 
235.0892 found: 235.0899.

(E)-3-(Furan-2-yl)acrylonitrile (44)
1H NMR (500 MHz, CDCl3):: δ 7.49 (d, J = 1.8 Hz, 1H), 7.10 (d, J = 16.2 Hz, 1H), 6.62 (d, J = 3.0 Hz, 
1H), 6.50-6.49 (m, 1H), 5.75 (d, J = 16.2, 1H); 13C NMR (126 MHz, CDCl3): δ 149.9, 145.6, 136.2, 
118.4, 115.6, 112.8, 93.5; MS (EI) calculated [M]+: 120.0371 found: 120.0373.

O

O

COOEt
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O

CN

(E)-3-((8R,9S,13S,14S)-3-Methoxy-13-methyl-17-oxo-7,8,9,11,12,13,14,15,16,17-
decahydro-6H -cyclopenta[a]phenanthren-2-yl) ethyl acrylate(45)10

1H NMR (500 MHz, CDCl3): δ 7.93 (d, J = 16.1 Hz, 1H), 7.42 (s, 1H), 6.63 (s, 1H), 6.50 (d, J = 16.1 
Hz, 1H), 4.25 (q, J = 7.1 Hz, 2H), 3.85 (s, 3H), 2.93 (dd, J = 9.1, 4.2 Hz, 2H), 2.51 (m, 1H), 2.46–2.41 
(m, 1H), 2.25 (td, J = 10.9, 4.3 Hz, 1H), 2.15 (dt, J = 19.0, 9.0 Hz, 1H), 2.10-2.00 (m, 2H), 2.00-1.95 
(m, 1H), 1.69-1.39 (m, 7H), 1.33 (t, J = 7.1 Hz, 3H), 1.30-1.19 (m, 1H), 0.91 (s, 3H). 13C NMR (126 
MHz, CDCl3): δ 220.65, 167.67, 156.44, 140.53, 140.32, 132.01, 126.18, 121.02, 117.80, 111.39,60.22, 
50.34, 47.93, 43.71, 38.23, 35.82, 31.48, 29.88, 26.39, 25.86, 21.55, 14.36, 13.81.

OCH3

H

HH
O

EtOOC

(E)-5-Chloro-4-(2-(methylsulfonyl)vinyl)benzo[d]oxazol-2(3H)-one (46)

1H NMR (500 MHz, CDCl3): δ 7.76 (d, J = 13.8 Hz, 1H), 7.37 (d, J = 13.8 Hz, 1H), 7.35 (d, J = 1.8 Hz, 
1H), 7.28 (d, J = 1.8 Hz, 1H), 3.12 (s, 3H); MS (EI) calculated [M]+: 272.9863 found: 272.9866.

O

H
N

O
Cl

S
O

O

(E)-N-(3-Chloro-4-fluorophenyl)-7-methoxy-8-(2-(methylsulfonyl)vinyl)-6-(3-
morpholinopropoxy)quinazolin-4-amine (47)
1H NMR (500 MHz, CDCl3):δ8.65 (s, 1H), 8.00 (s, 1H), 7.92 (s, 1H), 7.81 (d, J = 6.5 Hz, 1H), 7.46 (d, 
J = 6.7 Hz, 1H), 7.22–7.18 (m, 1H), 7.09 (m, 2H), 4.31–4.27 (m, 2H), 3.98 (s, 3H), 3.79 (m, 4H), 2.77 
(s, 3H), 2.65-2.55 (m, 6H), 2.26–2.20 (m, 2H). HRMS (ESI) Calculated for C25H29ClFN4O5S: 
[M+H]+: 551.1531, found 551.1533.

N

N
O

O

HN

F

Cl
N

O

SO
O
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