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1. General Information

Chromatography: Silicycle Silica Flash P60 size 40-63 um (230-400 mesh), TLC: Merck silica gel 60
(0.25mm). Visualization of the TLC was performed by UV and KMnQj, staining. Mass spectra were
recorded on AccuTOF GC v 4g and JMS-T100GCV mass spectrometers. *H and *C were recorded on a
Bruker 400 and a Bruker DRX 300, using CDCl; as solvent. Chemical shift values are reported in ppm
with the solvent resonance as the internal standard (CDCls: § 7.26 for *H, § 77.16 for *3C). Data are
reported as follows: chemical shifts, multiplicity (s = singlet, d = doublet, dd = doublet of doublets, t =
triplet, dt = doublet triplet, bs = broad singlet, m = multiplet), coupling constants (Hz), and integration.
ATR technique was used in IR spectroscopy on a Bruker Alpha-P. Melting points were measured in a
POLITHERM A Heiztish Mikroskop. All reagents and solvents were used as received. Pd(OAc), was
purchased from Strem.

For many of C—H olefination reactions reported herein, mixture of isomers was observed in the crude
NMR spectra. The major isomer was isolated pure otherwise indicated in the description of the
compound. For minor isomers, a complete *H NMR data is reported if isolated pure. If minor isomers
were not isolated pure, the representative signals of *H NMR are given.

2. Ligand Synthesis
3-Methyl-2-[(perfluorophenyl)thio]butanoic acid (L2)

0 SH o)
ip 2.5 eq. NaOH ip
r\[/M\OH ¥ H:%j . r OH
Br »% 'BUOH (0.3M), reflux, on | x-S
5
X
Fs

2,3,4,5,6-pentafluorothiophenol (1.33 mL, 10 mmol, 1 eq.) was added to a mixture of 2-bromo-3-
methylbutanoic acid (1.81 g, 10 mmol, 1 eq.) and NaOH (0.1 g, 20 mmol, 2 eq) in ‘BuOH (34 mL, 0.3M)
at room temperature. The reaction was refluxed overnight and concentrated under reduced pressure.
The resulting pale, yellow crude was dissolved in water (100 mL) and acidified (6M HCI solution) until
pH = 1. The aqueous layer was extracted with Et,0 (3x100 mL) and the combined organic layers were
washed with NaHCOs (saturated, 3x10 mL). The resulting aqueous layers were combined and acidified
(6M ag. HCl solution) until pH = 1. The aqueous layer was extracted with Et;0 (3x200 mL). The organic
layers were combined and dried over anhydrous MgSOs. Then, the mixture was filtered and
concentrated under reduced pressure. Purification by column chromatography on silica gel using Cy /
EtOAc (4:1 v/v) as an eluent provided the pure compound as white crystals (22.6 mg 50% yield Rg =
0.24 (Cy / EtOAc = 4:1). 'H NMR (300 MHz, CDCl3) 6 = 8.82 (bs, 1H), 3.32 (d, J = 8.9 Hz, 1H), 2.17 — 2.05
(m, 1H), 1.22 (d, J = 6.6 Hz, 3H), 1.09 (d, J = 6.6 Hz, 3H); **F NMR (282 MHz, CDCl5) § =-130.99 (d, J =
18.3 Hz), -150.30 (t, J = 20.8 Hz), -160.57 —-160.74 (m). *H NMR spectra data of the isolated material
matched with the spectra data reported in the literature for this compound.™

3. Synthesis of Starting Materials
2-tert-Butylanisole (1b)

OH OMe
£ 1
Bu 3.5 eq. KOH Bu
+ Me-I L
THF, rt, 17h
3eq. 1b

A procedure described in the literature was followed.”? A solution of 2-tert-butylphenol (0.46 mL, 1
eq, 3 mmol) in THF (0.75 mL) was slowly added to a suspension of freshly powdered KOH (0.59 g, 3.5
eq, 10.5 mmol) in THF (1.5 mL), while the temperature was kept below 10 °C. The mixture was stirred
for 2 hours at room temperature. Then, CHsl (0.56 mL, 3 eq, 9 mmol) was added dropwise at 0 °C. The
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mixture was stirred for 18 hours at room temperature. Then, the mixture was filtered and
concentrated under reduced pressure, after which the product was obtained as yellow oil (69% yield).
1H NMR (400 MHz, CDCl3) § 7.29 (dd, J = 7.6, 1.6 Hz, 1H), 7.20 (td, J = 7.6, 1.7 Hz, 1H), 6.94 — 6.87 (m,
2H), 3.85 (s, 3H), 1.39 (s, 9H). 3C NMR (101 MHz, CDCl5) & 158.67, 138.37, 127.13, 126.65, 120.40,
111.67, 55.10, 34.95, 29.86. HRMS (FI) calcd for C1;H160[M]*: 164.1201; found: 164.1312. IR (neat):
vmax (cm™): 2953, 1489, 1461, 1449, 1234, 1095, 1030, 744. 'H NMR spectra data of the isolated
material matched with the spectra data reported in the literature for this compound.

2-Methylbenzyl tert-butyl ether (1i)

Cl 2.5 mol% Pd(OAc), OBu
Me 3.0 mol% DavePhos Me
+ NaO-tBu >
13eq. Toluene (0.5M),
100 °C, 17h

1i

A procedure described in the literature was adapted for this product.®! NaO'Bu, (1.25 g, 1.3 eq., 13
mmol), Pd(OAc); (56.1 mg, 0.025 eq., 0.25 mmol) and 2’-(dicyclohexylphosphaneyl)-N, N-dimethyl-
[1,1’-biphenyl]-2-amine (DavePhos) (118 mg, 0.03 eq, 0.30 mmol) were added to an oven-dried
schlenk under argon atmosphere. Toluene (10 mL), 1-chloro-2-methylbenzene (1.17 ml, 1 eq., 10
mmol), and additional toluene (10 mL) were added sequentially via syringe. The flask was closed with
a stopper, sealed and placed in a 100 °C oil bath. The mixture was stirred for 17 hours. The mixture
was cooled and diluted in diethylether (45 mL). The mixture was filtered through celite and rinsed with
diethylether. The solution was concentrated under reduced pressure. The product was purified by
silica column chromatography, with 2% EtOAc in hexane. The product was obtained as yellow oil (18%
yield). R = 0.50 (Hex / EtOAc = 9:1). *H NMR (400 MHz, CDCls) & 7.16 (d, J = 7.4 Hz, 1H), 7.11 — 7.05
(m, 1H), 7.02 (dd, J = 8.1, 1.2 Hz, 1H), 6.94 (td, J = 7.4, 1.2 Hz, 1H), 2.25 (s, 3H), 1.39 (s, 9H). **C NMR
(101 MHz, CDCl3) 6 154.62,132.31, 131.11, 126.29, 122.80, 122.45, 79.16, 29.46, 17.49. HRMS (FI) m/z
calculated for C11H160[M]*: 164.1201; found: 164.1375. IR (neat): vmax (cm™): 2977, 1488, 1458, 1390,
1365, 1239, 1165, 1114, 925, 900, 778, 765, 729.

4. Reaction Optimization

4.1.Optimization of the C-H Olefination of 2-methylanisole

In a pressure tube containing a suitable stirring bar was added 2-methylanisole (0.1 mmol, 1.0 eq.),
Pd(OAc); (2.2 mg, 0.01 mmol, 10 mol%), oxidant (0.1 mmol, 1.0 eq.), ethyl acrylate (16.3 uL, 0.15 mol,
1.5 eq.), S,0-ligand (0.01 mmol, 10 mol%) and solvent. The tube was put into a pre-heated oil bath at
the appropriate temperature and was stirred overnight (~18 h). After cooling to room temperature,
the reaction was filtrated through Celite®, rinsed with CH,Cl, and concentrated in vacuo. To the crude
mixture, 7.08 plL of CH,Br; (0.1mmol) was added as internal standard, then the mixture was dissolved
in CDCl; and *H NMR was measured.

4.2.Screening of Ligands
10 mol% Pd(OAc),

MeO 10 mol% L1 MeO
/\© /\COZEt > _ I\/\
1
Me * 1.0 eq. PhCO4tBu Me” N~ 5 COEt

0.2M DCE, 40°C, on

1.0 eq. 1.5 eq.
1a 2 3a
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Table S1 Screening of Ligands

Entr Lieand 'H NMR Yield Selectivity
Y 8 [%] a:b:others

1 Sj(f ° traces -

L1 OH
=
F5_ | O
2 N 49 8:1:1
L2 OH
4.3.Screening of Temperatures
10 mol% Pd(OAc), b
MeO 10 mol% L2 MeO.

1) . oo -
Me 1.0 eq. PhCO3tBu Me

0.2M DCE, T, on
1.0 eq. 1.5 eq.
1a 2 3a
Table S2 Screening of Temperatures
Entry Temperature 'H NMR Yield Selectivity
[°C] [%] a:b:others
1 rt 19 8:1:1
2 40 45 8:1:1
3 60 80 8:1:1
4 80 85 7.5:1:1.5

4.4.Screening of Solvents

MeO

10 mol% Pd(OAc),

10 mol% L2 MeO

) . e =
Me 1.0 eq. PhCO3tBu

0.2M solvent, 60 °C, on

Me

b
3
=
N E/\COQEt

1.0 eq. 1.5 eq.
1a 2 3a
Table S3 Screening of Solvents
Entry Solvent !H NMR Yield Selectivity
[%] a:b:others
1 DCE 80 8:1:1
2 THF 31 8:1:1
3 MeOH traces nd
4 tAmOH 10 9:1:0
5 Acetone 27 8:1:1
6 DMF 11 8:1:1
7 EtOAC 65 8:1:1
82 AcOH 86 8:1:1
gk TFA np -
10 TFE 67 7.5:1.5:1
11°¢ HFIP 42 4:1:5
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[a] 8% formation of the byproduct coming from the addition of acetate to the acrylate (SP2) was
observed in crude mixture together with traces of di-olefinated product. [b] 24% Formation of the side
product coming from the double addition of anisole to acrylate (SP1) was observed in the crude
mixture. [c] 12% Formation of the side product coming from the double addition of anisole to acrylate

(SP1) was observed in the crude mixture.
MeO

W

Me (@)
MeO ﬁ/

SP1 SP2

CO,Et

7 CO,Et
0

Scheme S1 Observed side products

Ethyl 3,3-bis(4-methoxy-3-methylphenyl)propanoate (SP1)

MeO Yellow oil, Re = 0.34 (Cy / EtOAc = 9:1), 'H NMR (400 MHz, Chloroform-d) § 7.11
Ve O - 6.88 (m, 4H), 6.72 (d, J = 8.3 Hz, 2H), 4.38 (t, J = 8.1 Hz, 1H), 4.03 (g, / = 7.1 Hz,
2H), 3.78 (s, 6H), 2.97 (d, J = 8.1 Hz, 2H), 2.16 (s, 6H), 1.13 (t, J = 7.1 Hz, 3H). 13C
Ve O NMR (101 MHz, CDCl5) 6 172.23, 156.37,135.87,130.15, 126.64, 125.60, 109.93,
OMe 60.43, 55.43, 45.69, 41.43, 16.49, 14.26. HRMS (FI): m/z calculated for C,1H2604
[M]=342.1831; found= 342.1833. IR (neat) vmax (cm™): 2950, 2834, 1731, 1609,

1502, 1464, 1442, 1370, 1291, 1247, 1149, 1132, 1097, 1033, 887, 810, 754, 625.

CO,Et
SP1

Ethyl (Z2)-3-acetoxyacrylate (SP2)
This side product was not isolated pure. 'H NMR (300 MHz, Chloroform-d) § 8.31 (d, J
7 COEt =12.5Hz, 1H),5.73 (d, ) = 12.5 Hz, 1H), 4.22 (q, J = 7.1 Hz, 1H), 2.22 (s, 3H), 1.30 (t, ) =
OYO 7.1 Hz, 3H).

4.5.Screening of Oxidants
10 mol% Pd(OAc),

b
MeO 10 mol% L2 MeO _—
V) L e -y
Me Oxidante Me™ X a CO,Et

0.2M DCE, 60 °C, on

1.0 eq. 1.5 eq.
1a 2 3a

Table S4 Screening of Oxidants

*HNMR Selectivity
Entry | Catalyst loading Oxidante Yield
a:b:others
[%]
1 5 mol% 0:(1 atm/ Balloon) 5 nd
2 10 mol% 0:(1 atm/ Balloon) 15 nd
3 5 mol% 02 (3 bar) 35 8:1:1
4 10 mol% 02 (3 bar) 59 8:1:1
5 10mol% 1 eq. H,0; traces nd
6 10mol% %isi'c"gg)z 37 8:1:1
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4.6.Screening of Amount of Catalyst

x mol% Pd(OAc),

MeO -~ x mol% L2 MeO.
@ + 7 "COEt o S NN
Me 1.0 eq. PhCO5Bu Me a  CO.Et
0.2M DCE, 60 °C, on
1.0 eq. 1.5 eq.
1a 2 3a
Table S5 Screening of amount of catalyst
'H NMR -
vield Selectivity
Entry Pd(OAc), Solvent
a:b:others
[%]
1 10 mol % DCE 80 8:1:1
2 5 mol % DCE 70 8:1:1
3 2 mol % DCE 53 8:1:1

4.7.C—H Olefination of anisole derivatives containing electron withdrawing substituents

10 mol% Pd(OAc), b

MeO 10 mol% L2 MeO_~_ ¢
|
R * 1.0 eq. PhCO,tBu RN, COsEt

0.2M DCE, 60°C, on

1.0 eq. 1.5eq.
OMe OMe OMe OMe
a CO,Et a CO,Et a CO,Et a CO,Et
3d 3e 3g 3h
22% 22% 14% 34%
a:others 1:1 a:others 1.5:1 a:others 1.5:1 a:others 1.5:1

Scheme S2 [a] Yields and selectivity were determined by *H-NMR analysis of the crude mixture using
CHBr; as internal standard. All reaction showed traces of Z isomer.

4.8.0ptimization of the C-H Olefination of 2-fluoroanisole

In a pressure tube containing a suitable stirring bar was added 2-fluoroanisole (0.1 mmol, 1.0 eq.),
Pd(OAc); (2.2 mg, 0.01 mmol, 10 mol%), PhCOs'Bu (47.6 uL, 0.25 mmol, 1.0 eq.), ethyl acrylate (16.3
pL, 0.15 mol, 1.5 eq.), S,0-ligand (0.01 mmol, 10 mol%) and solvent. The tube was put into a pre-
heated oil bath at the appropriate temperature and was stirred overnight (~18 h). After cooling to
room temperature, the reaction was filtrated through celite, rinsed with CH,Cl, and concentrated in
vacuo. To the crude mixture, 7.08 uL of CH,Br, (0.1mmol) was added as internal standard, then the
mixture was dissolved in CDCl; and *H NMR was measured.
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10 mol% Pd(OAc),

b
MeO 10 mol% Ligand MeO__~_ ¢
T . e e
1
F * 1.0 eq. PhCO4tBu F7Xx— 5 COEt

solvent, Temp, on

1.0 eq. 1.5 eq.
1d 2 3d

Table S6 Screening of Solvent and Temperature (2-fluoroanisole)

Temperature 'H NMR Yield | Selectivity
Ent |
i [°C] Solvent [%] a:b:c/d
1 60 0.2M DCE 22 n.d.
80 0.2M DCE 5:3:1:1
2 1
3 (E/23:1)
60 0.2M EtOAc 6:2:1:1
3 12 (E/Z4:1)
4 60 0.2M HFIP 62 6:1.5:1.5:1
5 60 0.2M TFA 8 n.d.

Table S7 Screening of Solvent Concentration (2-fluoroanisole)

1 - —

Entry Solvent H N“;/I:]Yleld Szlzebc::}léty
1 0.1 M HFIP 63 6:1.5:1.5:1
2 0.2 M HFIP 62 6:1.5:1.5:1
3 0.4 M HFIP 57 7:1:1:1
4 0.7 M HFIP 57 6:1.5:1.5:1

5. General Procedure for the C-H Olefination of Anisole Derivatives
10 mol% Pd(OAc),

R,0 10 mol% Ligand R,0
= =
\@ + 7R >

|
s NN
R 1.0 eq. PhCO4tBu T R
0.2M DCE or 0.4M HFIP, 60°C, on
1a-0 2a-f 3a-o and 4a-f
1.0 eq. 1.5eq.

In a pressure tube containing a suitable stirring bar was added anisole (0.25 mmol, 1.0 eq.), Pd(OAc);
(5.6 mg, 0.025 mmol, 10 mol%), PhCOs'Bu (47.6 uL, 0.25 mmol, 1.0 eq.), ethyl acrylate (40.9 uL, 0.375
mmol, 1.5 eq.), S,0-ligand stock solution in DCE or HFIP (250 uL, 0.1 M, 0.025 mmol, 10 mol%) and 1.0
mL of DCE (0.2M) or 375 uL of HFIP (0.4M). The tube was put into a pre-heated oil bath at 60 °C or 80
°C and was stirred overnight (~18 h). After cooling to room temperature, the reaction was filtrated
through celite and rinsed with CH,Cl,. The filtrate was then washed with a saturated solution of
Na,COs. The aqueous layer was extracted three times with CH,Cl,. The combined organic extracts were
dried with MgSQ,, filtrated and concentrated in vacuo. To the crude mixture, 17.7 uL of CH,Br,(0.25
mmol) was added as internal standard, then the mixture was dissolved in CDCls and *H NMR was
measured. Subsequentially, the product was purified by flash column chromatography.
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6. Characterization of Products of the C-H Olefination of Anisoles
Ethyl (E)-3-(4-methoxy-3-methylphenyl)acrylate (3a)
MeO General procedure was followed using 2-methylanisole (31.6 pL, 0.25 mmol,
Kj\/\ 1.0 eq.) as substrate and ethyl acrylate (41.2 uL, 0.375 mmol, 1.5 eq.) at 60
Me F CO,Et °C in DCE (0.2 M), providing the olefinated products in 80% H NMR vyield
3a (a:b:others = 8:1:1). Purification by column chromatography on silica gel
using Cy:EtOAc (98:2 v/v) as an eluent provided the title compound as a pale
yellow oil (25.1 mg, 45% vyield of pure compound 3a was isolated. In total 49.5 mg, 80% yield as a mix
of regioisomers were isolated.) Re = 0.54 (Cy / CH.CL; = 7:3) 'H NMR (400 MHz, CDCl3)  7.62 (d, J =
15.9 Hz, 1H), 7.34 (m, 2H), 6.81 (d, J=9.0 Hz, 1H), 6.30 (d, J = 15.9 Hz, 1H), 4.25 (q, /= 7.1 Hz, 2H), 3.86
(s, 3H),2.22 (s, 3H), 1.33 (t, /= 7.1 Hz, 3H). *C NMR (101 MHz, CDCls) § 167.59, 159.78, 144.70, 130.20,
127.91, 127.37, 126.85, 115.54, 110.07, 60.41, 55.57, 16.40, 14.52. HRMS (FI): m/z calculated for
Ci3H1603 [M]*=220.1099; found= 220.1113. IR (neat) vmax (cm™): 1704, 1632, 1604, 1503, 1304, 1250,
1218, 1174, 1157, 1132, 982.
Other Regioisomers:
Ethyl (E)-3-(2-methoxy-3-methylphenyl)acrylate (3a-b)

OMe 'H NMR & 7.97 (d, J = 16.2 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H), 7.21 (d, J = 7.0 Hz,
Me x_CO,Et 1H), 7.04 (t,J = 7.6 Hz, 1H), 6.48 (d, J = 16.2 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H),
b 3.75 (s, 3H), 2.31 (s, 3H), 1.34 (t, / = 7.1 Hz, 3H). HRMS (El): m/z calculated for

C13H1603 [M]*=220.1099; found= 220.1103.
Ethyl (E)-3-(3-methoxy-4-methylphenyl)acrylate (3a-c)

MeO ~_CO,Et Traces amount of 3a-c was observed. Representative signals 'HNMR 6 7.14
Kj{y (d, J= 7.6 Hz, 1H), 6.97 (s, 1H), 6.39 (d, J = 16.0 Hz, 1H).

Traces amount of at least two di-olefinated isomers were observed in crude NMR. Representative
signals 'H NMR & 7.95 (d, J = 16.2 Hz, 1H), 7.63 (d, J = 16.0 Hz, 1H), 7.42 (s, 1H), 6.53 (d, J = 16.2 Hz,
1H), 6.40 (d, J = 16.0 Hz, 1H) and 6 8.06 (d, J = 15.7 Hz, 1H), 8.00 (d, J = 15.7 Hz, 1H), 6.95 (s, 1H), 6.33
(d, J=15.7 Hz, 1H), 6.27 (d, J = 15.7 Hz, 1H).

A parallel reaction without ligand was also performed providing only traces of the title compound.

Ethyl (E)-3-(3-(tert-butyl)-4-methoxyphenyl)acrylate (3b)
MeO General procedure was followed using 2-(tert-butyl)-anisole (41.0 mg, 0.25
Kj\/\ mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 uL, 0.375 mmol, 1.5 eq.)
By Z co,Et at60 °Cin DCE (0.2 M), providing the olefinated products in 72% *H NMR yield
3b (a:b:others =8:1:1). Purification by column chromatography on silica gel using
Cy:EtOAc (98:2 v/v) as the eluent provided the title compound as a colorless
oil (36.2 mg, 55% yield of pure compound 3b was isolated. In total 46.9 mg, 70% yield as a mix of
regioisomers were isolated.) Re = 0.33 (Pentane / EtOAc = 9:1) *H NMR (400 MHz, CDCl;) 6 7.66 (d, J =
15.9 Hz, 1H), 7.47 (d, J = 2.2 Hz, 1H), 7.37 (dd, J = 8.4, 2.2 Hz, 1H), 6.87 (d, ) = 8.4 Hz, 1H), 6.31 (d, J =
15.9 Hz, 1H), 4.26 (g, J = 7.1 Hz, 2H), 3.87 (s, 3H), 1.38 (s, 8H), 1.34 (t, J = 7.1 Hz, 3H). *3C NMR (101
MHz, CDCls) 6 167.51, 156.88, 144.67, 132.25, 130.80, 128.48, 126.61, 121.20, 116.22, 79.79, 60.45,
29.35, 17.36, 14.51. HRMS (FI): m/z calculated for CisH»203 [M]*= 262.1569; found= 262.1568. IR
(neat): vmax (cm™): 2956, 1704, 1632, 1599, 1492, 1460, 1407, 1311, 1298, 1246, 1198, 1160, 1091,

980, 857, 811.
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Other Regioisomers:
Ethyl (E)-3-(3-(tert-butyl)-2-methoxyphenyl)acrylate (3b-b)
OMe R = 0.53 (Pentane / EtOAc = 9:1) *H NMR (300 MHz, CDCl5) 6 7.98 (d, J = 16.1
'Bu\©/\/cozEt Hz, 1H), 7.41 (dd, /= 7.6, 1.4 Hz, 1H), 7.35 (dd, J = 7.9, 1.5 Hz, 1H), 7.04 (t, J =
b 7.8 Hz, 1H), 6.41 (d, J = 16.1 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.79 (s, 3H), 1.40
(s, 9H), 1.34 (t, J = 7.1 Hz, 3H).
3b-b
Ethyl (E)-3-(4-(tert-butyl)-3-methoxyphenyl)acrylate (3b-c)
MeO  _COLE Traces amount of 3b-c was observed. Rr = 0.43 (Pentane / EtOAc = 9:1)
Kj{\/ 2="  Representative signals *H NMR (300 MHz, CDCl3) § 7.65 (d, J = 16.3 Hz, 1H),
7.28 (d, J = 8.0 Hz, 1H), 7.06 (d, J = 8.0 Hz, 1H), 7.01 (d, J = 1.3 Hz, 1H), 6.40
3bec (d, J = 16.0 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 3.87 (s, 3H), 1.37 (s, 9H).
A parallel reaction without ligand was also performed providing traces of the title compound.

Ethyl (E)-3-(3,4-dimethoxyphenyl)acrylate (3c)
General procedure was followed using 1,2-dimethoxybenzene (34.5 mg, 0.25

MeO
mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 uL, 0.375 mmol, 1.5 eq.)
MeO = CO,Et at60 °Cin DCE (0.2 M), providing the olefinated products in 75% *H NMR yield
3c (a:b:others = 7.5:1.5:1). Purification by column chromatography on silica gel

using n-hexane:Et,0 (4:1 v/v) as an eluent provided the titled compound as a colorless oil (37.3 mg,
63% yield of compound 3c with an £/Z ratio of 15:1 was isolated. In total 45.3 mg, 73% yield as a mix
of regioisomers were isolated). Rf = 0.24 (Cy / EtOAc = 9:1) *H NMR (400 MHz, CDCl3) § 7.62 (d, J =
15.9 Hz, 1H), 7.09 (dd, J = 8.3, 1.9 Hz, 1H), 7.04 (d, J = 1.9 Hz, 1H), 6.86 (d, J = 8.3 Hz, 1H), 6.30 (d, J =
15.9 Hz, 1H), 4.25 (q, J = 7.1 Hz, 2H), 3.90 (s, 6H), 1.33 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz, CDCl5) 6
167.34, 151.17, 149.30, 144.61, 127.55, 122.68, 116.07, 111.13, 109.67, 60.49, 56.08, 55.98, 14.48.
HRMS (El): m/z calculated for C13H1604 [M]*= 236.1049; found= 236.1064. IR (neat): vmax (cm™): 2936,
1701, 1631, 1598, 1582, 1511, 1463, 1421, 1392, 1305, 1250, 1173, 1155, 1137, 1095, 1022, 979, 845,
805, 753, 732. 'H NMR spectra data of the isolated material matched with the spectra data reported
in the literature for this compound.!¥

Other Regioisomers:
Ethyl (E)-3-(2,3-dimethoxyphenyl)acrylate (3c-b)
OMe 5.0mg, 8% yield 'H NMR (400 MHz, CDCl3) 6 7.99 (d, J = 16.2 Hz, 1H), 7.15
MeO ~._CO,Et (dd,J=8.0,1.4 Hz, 1H), 7.06 (t, J = 8.0 Hz, 1H), 6.94 (dd, J = 8.0, 1.4 Hz, 1H),
\©/b\/ 6.48 (d,J=16.2 Hz, 1H), 4.27 (g, J = 7.1 Hz, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 1.34
(t,J=7.1Hz, 3H). *C NMR (101 MHz, CDCls) § 167.34, 139.45,138.17, 128.83,
124.31, 119.78, 119.41, 114.01, 100.14, 61.47, 60.61, 56.03, 14.50. HRMS

(ED: m/z calculated for C13H1604 [M]*= 236.1049; found= 236.1061. IR (neat): vmax (cm™): 2930, 1708,
1633, 1579, 1478, 1428, 1302, 1264, 1222, 1162, 1090, 1071, 1033, 1002, 864, 789, 746.

3c-b

diethyl 3,3'-(4,5-dimethoxy-1,2-phenylene)(2E,2'E)-diacrylate (3c-ac)
MeO a__CO,Et 8.0 mg, 10% yield 'H NMR (400 MHz, CDCl3) & 8.05 (d, J = 15.7 Hz, 2H), 7.04
m (s, 2H), 6.29 (d, J = 15.7 Hz, 2H), 4.29 (q, J = 7.1 Hz, 4H), 3.94 (s, 6H), 1.35 (t, J
C

MeO
° = 7.1 Hz, 6H).

7
CO,Et
3c-ac

A parallel reaction without ligand was also performed providing traces of the title compound.
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Ethyl (E)-3-(3-fluoro-4-methoxyphenyl)acrylate (3d)
MeO General procedure was followed using 2-fluoroanisole (28.6 uL, 0.25 mmol,
Kj\/\ 1.0 eq.) as substrate and ethyl acrylate (41.2 pL, 0.375 mmol, 1.5 eq.) at 60 °C
F co,et in HFIP (0.4 M), providing the olefinated products in 58% H NMR vyield
3d (a:b:others = 7.5:1.5:1). Purification by column chromatography on silica gel
using Cy:EtOAc (98:2 v/v) as an eluent provided the title compound as a pale
yellow oil (16.7 mg, 30% vyield of pure compound 3d was isolated. In total 23.7 mg, 48% yield as a mix
of regioisomers were isolated). Re = 0.21 (Cy / EtOAc = 9:1) *H NMR (400 MHz, CDCl;) & 7.58 (d, J =
16.0 Hz, 1H), 7.33 —= 7.19 (m, 2H), 6.95 (t, J = 8.5 Hz, 1H), 6.29 (d, J = 16.0 Hz, 1H), 4.26 (g, / = 7.1 Hz,
2H), 3.92 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz, CDCls) & 167.08, 152.54 (d, J cr = 246.9
Hz), 149.65 (d, Jer= 7.2 Hz), 143.31 (d, J cr = 2.4 Hz), 127.93 (d, J cr = 6.6 Hz), 125.42 (d, J cr = 3.3 Hz),
117.38, 114.84 (d, J cr = 18.7 Hz), 113.31 (d, J c¢ = 2.2 Hz), 60.64, 56.40, 14.48. *°F NMR (376 MHz,
CDCl3) & -134.36 — -134.46 (m). HRMS (Fl): m/z calculated for CiH13FO; [M]*= 224.0849; found=
224.0859. IR (neat) vmax (cm™):2933, 1705, 1636, 1614, 1515, 1463, 1439, 1302, 1263, 1221, 1175,
1128, 1094, 1024, 979, 857, 808, 761.
Other Regioisomers:
Ethyl (E)-3-(3-fluoro-2-methoxyphenyl)acrylate (3d-b)
OMe 2.4 mg, 4% yield R = 0.39 (Cy / EtOAc = 9:1) *H NMR (400 MHz, CDCl5) 6 7.93 (d,
F\©/\/CO25 J=16.2 Hz, 1H), 7.30 (d, J = 7.8 Hz, 1H), 7.16 — 7.07 (m, 1H), 7.01 (td, J = 8.0, 5.0
b Hz, 1H), 6.50 (d, J = 16.2 Hz, 1H), 4.27 (q, / = 7.1 Hz, 2H), 3.98 (d, / = 2.0 Hz, 3H),
1.34 (t,J=7.2 Hz, 3H).
3d-b
Ethyl (E)-3-(4-fluoro-3-methoxyphenyl)acrylate (3d-c) and ethyl (E)-3-(2-fluoro-3-
methoxyphenyl)acrylate (3d-d)
Ve b Isomers 3d-c and 3d-d were isolated in a mixture of 1:1 (4.6 mg, 8% yield) R¢
rj.\c/\ =0.29 (Cy / EtOAc = 9:1). Representative signals. *H NMR (400 MHz, CDCls) &
N\~ a COEt 783(d,J=16.2Hz, 2H), 7.62 (d,J = 15.9 Hz, 2H), 6.52 (d, J = 16.2 Hz, 2H), 6.35
d (d, J=16.0 Hz, 2H).

A parallel reaction without ligand was also performed providing 29% vyield (a:b/d:c 3:1:1) of the title
compound additionally traces of the Z isomers were observed.

Ethyl (E)-3-(3-chloro-4-methoxyphenyl)acrylate (3e)
MeO General procedure was followed using 2-chloroanisole (32.4 uL, 0.25 mmol,
Kj\/\ 1.0 eq.) as substrate and ethyl acrylate (41.2 L, 0.375 mmol, 1.5 eq.) at 60 °C
cl co,et in HFIP (0.4 M), providing the olefinated products in 68% H NMR yield
3e (a:b:others =8:1:1). Purification by column chromatography on silica gel using
Cy:EtOAc (98:2 v/v) as an eluent provided the title compound as a white solid
(30.2mg, 50% yield of pure compound 3e was isolated. In total 40.2 mg, 66% yield as a mix of
regioisomers were isolated). Re = 0.22 (Cy / EtOAc = 9:1) *H NMR (300 MHz, CDCl3) & 7.56 (d, J = 16.0
Hz, 1H), 7.56 (d, J = 2.1 Hz, 1H), 7.38 (dd, J = 8.5, 2.1 Hz, 1H), 6.92 (d, J = 8.5 Hz, 1H), 6.30 (d, J = 16.0
Hz, 1H), 4.25 (q,J = 7.1 Hz, 2H), 3.92 (s, 3H), 1.32 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz, CDCls) & 167.06,
156.61, 142.97, 129.58, 128.31, 128.21, 123.29, 117.37, 112.14, 60.63, 56.41, 14.47. HRMS (El): m/z
calculated for C1;H13CIO3 [M]*= 240.0553; found= 240.0569. IR (neat) vmax (cm™): 2979, 1705, 1635,
1598, 1502, 1463, 1442, 1313, 1295, 1268, 1199, 1173, 1063, 1039, 1021, 980, 811. M.p.: 52 - 55 °C
Other Regioisomers:
Ethyl (E)-3-(3-chloro-2-methoxyphenyl)acrylate
OMe 5mg, 4% yield R = 0.28 (Cy / EtOAc = 9:1) *H NMR (300 MHz, CDCl5) § 7.92 (d,
CI\@/\/COZB J=16.2 Hz, 1H), 7.46 (dd, J = 7.8, 1.6 Hz, 1H), 7.40 (dd, ] = 7.8, 1.6 Hz, 1H), 7.08
b (t,J=7.8 Hz, 1H), 6.51 (d, J = 16.2 Hz, 1H), 4.28 (q, ) = 7.1 Hz, 2H), 3.87 (s, 3H),
1.35(t,J = 7.1 Hz, 3H).
3e-b
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Isomers ¢ and d were isolated in a mixture of 1:1 (5 mg, 8% yield) Re = 0.44 (Cy / IEtOAc = 9:1).

Ethyl (E)-3-(4-chloro-3-methoxyphenyl)acrylate (3e-c) and ethyl (E)-3-(2-chloro-3-
methoxyphenyl)acrylate (3e-d)
b Traces amount of isomer 3e-c and 3e-d were observed. Representative signals
MeO _~_ ¢ 4 NMR (300 MHz, CDCls) & 8.13 (d, J = 16.0 Hz, 1H), 7.62 (d, J = 16.0 Hz, 1H),
“ :\/\COZ 7.37 (d, J = 8.0 Hz, 1H), 7.23 (s, 1H), 7.05 (s, 1H), 6.98 — 6.91 (m, 1H), 6.42 (d, J =
C™ 7% EtT 16.0Hz 1H), 3.93 (s, 3H), 3.92 (s, 3H).

A parallel reaction without ligand was also performed providing 28% yield (a:b/d:c 8:1:1) of the title
compound additionally traces of the Z isomers were observed.

Ethyl (E)-3-(3-bromo-4-methoxyphenyl)acrylate (3f)
MeO General procedure was followed using 2-bromoanisole (46.8 mg, 0.25 mmol,
Kj\/\ 1.0 eq.) as substrate and ethyl acrylate (41.2 uL, 0.375 mmol, 1.5 eq.) at 80 °C
Br CO,Et in DCE (0.2 M), providing the olefinated products in 48% H NMR yield (a:
3f others = 1.5:1). Purification by column chromatography on silica gel using
Hex:Et,0O (10:1 v/v) as an eluent provided the title compound as a clear oil
(20.0 mg, 28% vield). 'H NMR (400 MHz, CDCls) 6 7.74 (d, J = 2.1 Hz, 1H), 7.56 (d, J = 16.0 Hz, 1H), 7.43
(dd, J=8.5, 2.1 Hz, 1H), 6.89 (d, / = 8.5 Hz, 1H), 6.31 (d, J = 16.0 Hz, 1H), 4.25 (q, / = 7.1 Hz, 2H), 3.93
(s,3H), 1.33 (t, J = 7.1 Hz, 3H). *H NMR spectra data of the isolated material matched with the spectra
data reported in the literature for this compound.*
Other Regioisomers:
There are other isomers, but because of the low yields, they were not isolated and therefore the
signals in the crude NMR cannot be distinguished. However, it is possible to see via coupling constant
of the olefin peaks, that some isomers formed with the Z conformation: 'H NMR (300 MHz, CDCls) &
5.93(d, /= 12.5 Hz, 1H), 5.74 (d, J = 12.6 Hz, 1H).

A parallel reaction without ligand was also performed providing traces of product.

Ethyl (E)-3-(4-methoxy-3-(trifluoromethyl)phenyl)acrylate (3g)
MeO General procedure was followed using 2-(trifluoromethyl)anisole (37.1 pL,
Kj\/\ 0.25 mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 uL, 0.375 mmol, 1.5
FsC = CO,Et €q.) at 60 °C in HFIP (0.4 M), providing the olefinated products in 71% H
39 NMR yield (a:b = 12:1). Purification by column chromatography on silica gel
using Hex:Et;0 (98:2 v/v) as an eluent provided the title compound 3g as a white solid (45 mg, 66%
yield). Re = 0.39 (Cy / CH,CL, = 3:7) 'H NMR (400 MHz, CDCls) § 7.74 (d, J = 2.0 Hz, 1H), 7.69 — 7.58 (m,
2H), 7.01 (d, J = 8.7 Hz, 1H), 6.36 (d, J = 16.0 Hz, 1H), 4.26 (g, J = 7.1 Hz, 2H), 3.94 (s, 3H), 1.33 (t, J =
7.1 Hz, 3H). 13C NMR (101 MHz, CDCls) § 166.96, 158.91, 142.87, 133.18, 126.92 (q, J C-F = 5.4 Hz),
126.84, 123.35 (q, J C-F= 272.6 Hz), 119.48 (q, ) C-F = 31.2 Hz), 117.68, 112.42, 60.70, 56.28, 14.46. °F
NMR (376 MHz, CDCl3) 6 -62.90. HRMS (Fl): m/z calculated for Ci3H13F303 [M]*= 274.0817; found=
274.0807. IR (neat) vmax (cm™): 2959, 1712, 1638, 1616, 1508, 1464, 1444, 1426, 1368, 1332, 1279,
1263, 1197, 1178, 1135, 1057, 1024, 983, 821. M.p.: 75-76 °C.
Other Regioisomers:
Ethyl (E)-3-(2-methoxy-3-(trifluoromethyl)phenyl)acrylate
OMe Traces amount of isomer 3g-b was observed. Representative signals: 'H NMR
F30\©{\V002Et (400 MHz, CDCls) § 7.92 (d, J = 16.2 Hz, 1H), 7.74 (d, J = 2.0 Hz, 1H), 7.68 — 7.59
(m, 1H), 7.23 (t, J = 7.8 Hz, 1H), 6.50 (d, J = 16.2 Hz, 1H), 4.26 (q, J = 7.1 Hz,
3g-b 2H), 3.86 (s, 3Ho), 1.33 (t, J = 7.1 Hz, 3H). F NMR (376 MHz, CDCl;) & -61.36.
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A parallel reaction without ligand was also performed providing 18% vyield of the title compound
additionally 10% yield of the Z isomers were observed.

Methyl (E)-5-(3-ethoxy-3-oxopropenyl)-2-methoxybenzoate (3h)
MeO General procedure was followed using methyl 2-methoxybenzoate (36.2 L,
j@\/\ 0.25 mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 pL, 0.375 mmol,
MeO,C Z co,et 1.5eq.)at 60 °Cin HFIP (0.4 M), providing the olefinated products in 75% H
3h NMR vyield (a:b:others = 8:1:1). Purification by column chromatography on
silica gel using Cy:EtOAc (95:5-4:1 v/v) as an eluent provided the title compound 3h as a clear oil (36.9
mg, 58% yield). Re = 0.21 (Cy / EtOAc = 4:1) *H NMR (400 MHz, CDCls) § 7.97 (d, J = 2.2 Hz, 1H), 7.70 —
7.51 (m, 2H), 6.97 (d, /= 8.7 Hz, 1H), 6.34 (d, J = 16.0 Hz, 1H), 4.24 (q, J = 7.1 Hz, 2H), 3.92 (s, 3H), 3.89
(s, 3H), 1.31 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz, CDCls) 6 167.04, 166.07, 160.55, 143.14, 133.21,
131.60, 126.80, 120.55, 117.23, 112.44, 60.56, 56.31, 52.30, 14.43. HRMS (El): m/z calculated for
C14H160s [M]*= 264.0998; found= 264.1015. IR (neat): vmax (cm™): 2980, 2952, 2841, 1706, 1636,
1606, 1574, 1502, 1463, 1437, 1322,1262,1199, 1173, 1083, 1023, 983, 911, 862, 788, 739, 671, 559,
498.
Other Regioisomers:
Methyl (E)-3-(3-ethoxy-3-oxopropenyl)-2-methoxybenzoate (3h-b)

OMe Traces amount of isomer 3h-b was observed. Rg = 0.45 (Cy / EtOAc = 4:1)
MeO,C x-CO2Et Representative signals *H NMR & 7.99 (d, J = 16.2 Hz, 1H), 7.72 (d, /= 7.8
b Hz, 1H), 7.18 (t, J = 7.7 Hz, 1H), 6.50 (d, J = 16.2 Hz, 1H), 4.28 (q, J = 7.1 Hz,

3h-b 2H), 1.34 (t,J=7.1 Hz, 3H).

Traces amount of at least one di-olefinated isomer was observed. Rf = 0.15 (Cy / EtOAc = 4:1)
Representative signals *H NMR (400 MHz, Chloroform-d) 6 7.80 (s, 1H), 7.61 (d, J = 16.1 Hz, 1H), 7.04
(d,J=8.7 Hz, 1H), 6.69 (d, J = 16.1 Hz, 1H), 4.33 (q, / = 7.1 Hz, 2H), 4.23 (q, J = 7.1 Hz, 2H), 3.96 (s, 3H),
3.90 (s, 3H), 1.38 (t,J = 7.1 Hz, 3H), 1.30 (t, / = 7.1 Hz, 3H).

A parallel reaction without ligand was also performed providing 25% vyield of the title compound
additionally traces of the Z isomers were observed.

Ethyl (E)-3-(4-(tert-butoxy)-3-methylphenyl)acrylate (3i)
BUO General procedure was followed using 1-(tert-butoxy)-2-methylbenzene
(41.0 mg, 0.25 mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 pL, 0.375
Me:©\/\cozEt mmol, 1.5 eq.) at 60 °C in DCE (0.2 M), providing the olefinated product in
3i 55% 'H NMR vyield (E/Z = >20:1). Purification by column chromatography on
silica gel using Cy:EtOAc (97:3 v/v) as an eluent provided the title compounds
as an colorless clear oil (34.2 mg, 52% yield of pure compound 3i was isolated (E/Z = 20:1). Re = 0.22
(Cy / EtOAc = 19:1) 'H NMR (400 MHz, CDCl3) & 7.61 (d, J = 16.0 Hz, 1H), 7.34 (d, J = 2.2 Hz, 1H), 7.26
(dd, J = 8.4, 2.2 Hz, 1H), 7.00 (d, J = 8.4 Hz, 1H), 6.31 (d, J = 16.0 Hz, 1H), 4.25 (q, J = 7.1 Hz, 2H), 2.22
(s, 3H), 1.42 (s, 9H), 1.32 (t, ) = 7.1 Hz, 3H). 3C NMR (101 MHz, CDCls) 6 167.46, 156.86, 144.64, 132.21,
130.78, 128.45, 126.58, 121.16, 116.20, 79.74, 60.41, 29.32, 17.33, 14.48. HRMS (Fl): m/z calculated
for C16H2,03 [M]*= 262.1569; found= 262.1564. IR (neat): vmax (cm™): 2978, 1706, 1633, 1602, 1494,
1366, 1315, 1246, 1218, 1152, 1119, 1037, 981, 948, 859.
Other Regioisomers:
Traces of other regioisomers were observed in crude NMR, however, due to the small amount it was
not possible to distinguish them and therefore they were not included in crude NMR yield, nor in the
characterization.

A parallel reaction without ligand was also performed providing traces of the title compound.
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Ethyl (E)-3-(2-methoxy-5-methylphenyl)acrylate (3j)

OMe General procedure was followed using 4-methylanisole (31.5 uL, 0.25 mmol, 1.0
x_CO,Et €q.) as substrate and ethyl acrylate (41.2 uL, 0.375 mmol, 1.5 eq.) at 60 °Cin DCE
(0.2 M), providing the olefinated products in 72% *H NMR yield (a:b =9:1, mono:di
Ve 9:1). Purification by column chromatography on silica gel using Cy:EtOAc (98:2 v/v)
3j as an eluent provided the title compound together with 3j-b regioisomer (ortho:
others = 10:1) and Z isomer (E/Z = 10:1) a clear oil (31.2 mg, 56% yield, additional
8% of di-olefinated product was isolated). Re = 0.41 (Cy / EtOAc = 9:1) *H NMR (400 MHz, CDCls) 6 7.96
(d, J=16.2 Hz, 1H), 7.31 (d, /= 1.8 Hz, 1H), 7.14 (dd, J = 8.4, 1.8 Hz, 1H), 6.81 (d, J = 8.4 Hz, 1H), 6.51
(d, J = 16.2 Hz, 1H), 4.26 (g, J = 7.1 Hz, 2H), 3.86 (s, 3H), 2.29 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H).13C NMR
(101 MHz, CDCl3) 6 167.70, 156.51, 140.24, 132.04, 129.95, 129.49, 123.24, 118.70, 111.25, 60.43,
55.72, 20.54, 14.52. HRMS (Fl): m/z calculated for Ci3H1603 [M]*= 220.1099; found= 220.1094. IR
(neat): vmax (cm™): 2979, 2838, 1704, 1630, 1580, 1497, 1463, 1391, 1366, 1310, 1291, 1270, 1248,

1159, 1118, 1033, 988, 948, 863, 808, 754, 708, 595, 568, 462.

Other Regioisomers:
Ethyl (E)-3-(5-methoxy-2-methylphenyl)acrylate (3j-b)
OMe Traces amount of isomer 3h-b was observed. Representative signals *H NMR (400
MHz, CDCl3) & 7.93 (d, J = 15.9 Hz, 1H), 6.34 (d, J = 15.9 Hz, 1H), 3.81 (s, 3H).

b
=
CO,Et

Me
3j-b
Diethyl 3,3'-(2-methoxy-5-methyl-1,3-phenylene)(2E,2'E)-diacrylate (3j-ac) and diethyl 3,3'-(2-
methoxy-5-methyl-1,4-phenylene)(2E,2'E)-diacrylate (3j-bc)
OMe 8% of di-olefinated products 3j-ac and 3j-bc were observed. Representative
c -~ }?\/C%Et) signals: 3j-ac § 7.95 (d, J = 16.2 Hz, 2H), 7.42 (s, 2H), 6.51 (d, /= 16.2 Hz, 2H), 3.78
o 2 (s, 3H), 3j-bc 6 7.35 (s, 1H), 7.07 (s, 1H), 6.58 (d, J = 16.2 Hz, 1H), 6.41 (d, J = 15.9
g b Hz, 1H) 3.92 (s, 3H).

A parallel reaction without ligand was also performed providing no product was observed.

Ethyl (E)-3-(2,5-dimethoxyphenyl)acrylate (3k)
OMe General procedure was followed using 1,4-dimethoxybenzene (32.8 pL, 0.25
x_CO,Et mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 pL, 0.375 mmol, 1.5 eq.) at
60 °C in DCE (0.2 M), providing the olefinated products in 78% 'H NMR yield
OMe (mono:di 4:1). Purification by column chromatography on silica gel using Hex:Et,O
3k (5:1 v/v) as an eluent provided the title compound as a pale yellow solid (36 mg,
61% yield of pure compound 3k was isolated. In total 50.5 mg, 78% yield as a mix
of mono and di olefinated products were isolated). *H NMR (400 MHz, CDCl3) § 7.97 (d, J = 16.1 Hz,
1H), 7.04 (d, J = 2.9 Hz, 1H), 6.91 (dd, J = 9.0, 2.9 Hz, 1H), 6.85 (d, / = 9.0 Hz, 1H), 6.49 (d, J = 16.1 Hz,
1H), 4.26 (g, J = 7.1 Hz, 2H), 3.84 (s, 3H), 3.79 (s, 3H), 1.34 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz, CDCls)
6 167.51, 153.63, 152.95, 139.88, 124.16, 119.15, 117.19, 113.38, 112.58, 60.53, 56.23, 55.93, 14.52.
'H NMR spectra data of the isolated material matched with the spectra data reported in the literature

for this compound.”
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Di-olefinated product:
diethyl 3,3'-(2-methoxy-5-methyl-1,4-phenylene)(2E,2'E)-diacrylate (3k-ac) and diethyl 3,3'-(2-
methoxy-5-methyl-1,3-phenylene)(2E,2'E)-diacrylate (3k-bc)

OMe Di-olefinated product pale yellow solid (14.5 mg, 17%, ac:ab 5:1) 3k-ac: *H NMR
a P e COQEt> (400 MHz, CDCl5) 6 7.94 (d, J = 16.1 Hz, 2H), 7.03 (s, 2H), 6.54 (d, J = 16.2 Hz, 2H),
b Je 2 4.27(q,J=7.1Hz,4H), 3.87 (s, 6H), 1.34 (t, / = 7.2 Hz, 6H). Representative signals
OMe of isomer 3k-bc *H NMR (400 MHz, CDCl3) § 7.92 (d, J = 16.2 Hz, 1H), 7.10 (s,

1H), 6.48 (d, J = 16.1 Hz, 1H), 3.82 (s, 3H), 3.74 (s, 3H).
A parallel reaction without ligand was also performed no product was observed.

Ethyl (E)-3-(5-fluoro-2-methoxyphenyl)acrylate (3l-a) and ethyl (E)-3-(2-fluoro-5-
methoxyphenyl)acrylate (31-b)

OMe General procedure was followed using 4-fluoroanisole (28.3 pL, 0.25 mmol, 1.0 eq.)
P as substrate and ethyl acrylate (41.2 uL, 0.375 mmol, 1.5 eq.) at 60 °C in HFIP (0.4
« S X-COEt M), providing the olefinated products in 54% 1H NMR vyield (regioselectivity not

b determined). Purification by column chromatography on silica gel using Cy:EtOAc

F . (98:2 v/v) as an eluent provided the title compounds as a mix of regioisomers (a:b

4:1) as a clear oil (29.2 mg, 52% yield). Re = 0.19 (Cy / EtOAc = 19:1) *H NMR (400

MHz, CDCl5) 6 7.93 (d, /= 16.2 Hz, 1H.), 7.77 (d, J = 16.2 Hz, 1Hs), 7.20 (dd, /= 9.1, 3.1 Hz, 1H,), 7.03
(m, 1Ha+2Hp), 6.89 (d, J = 4.0 Hz, 1Hy), 6.84 (dd, J = 9.1, 4.4 Hz, 1Ha), 6.50 (d, J = 16.1 Hz, 1Hs), 6.47 (d,
J=16.2 Hz, 1Ha.), 4.27 (g, J = 7.1 Hz, 2Hp), 4.26 (q, J = 7.1 Hz, 2H.), 3.86 (s, 3Ha), 3.80 (s, 3Hs), 1.34 (t, J
= 7.1 Hz, 3Hs), 1.33 (t, J = 7.1 Hz, 3Hs). 3C NMR (101 MHz, CDCls) 167.20, 156.97 (d, J ¢+ = 239.0 Hz),
154.59 (d, J cr = 1.9 Hz), 138.80 (d, J cr = 2.3 Hz), 124.72 (d, J cr = 7.5 Hz), 120.01, 117.59 (d, J = 23.2
Hz), 114.68 (d, J c.r = 23.5 Hz), 112.34 (d, J cr = 8.1 Hz), 60.63, 56.18, 14.46. (3C NMR only a isomer
characterized). HRMS (Fl1): m/z calculated for CipH13FOs [M]*= 224.0849; found= 2240842. IR (neat):
vmax (cm™): 2981, 2906, 2839, 1705, 1633, 1587, 1492, 1464, 1444, 1429, 1392, 1367, 1318, 1274,
1250, 1198, 1169, 1152, 1115, 1097, 1029, 980, 860, 808, 749, 722, 710, 630, 600, 566, 499, 464
Di-olefinated product:

OMe Traces amount of di-olefinated isomer was also observed. Re = 0.05 (Cy / EtOAc
c E:}'?\/COZE1> =19:1) Representative signals *H NMR (400 MHz, CDCls) § 7.92 (d, J = 16.2 Hz,

N 2 1H),7.78 (d, J = 16.2 Hz, 1H), 7.00 (d, J = 5.8 Hz, 1H), 6.57 (d, J = 15.9 Hz, 2H),
F 6.51 (s, 1H), 3.92 (s, 3H).

A parallel reaction without ligand was also performed providing 14% yield (a:b 1:1) of the title
compound additionally traces of the Z isomers were observed.

Ethyl (E)-3-(2-methoxy-5-(trifluoromethyl)phenyl)acrylate (3m)
OMe General procedure was followed using 4-(trifluoromethyl)anisole (35.4 uL, 0.25
~_CO,Et Mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 pL, 0.375 mmol, 1.5 eq.) at 60
°Cin HFIP (0.4 M), providing the olefinated products in 70% *H NMR yield (mono:di
>20:1). Purification by column chromatography on silica gel using Cy:EtOAc (98:2
CFs 3 v/v) as an eluent provided the title compound as a white solid (47 mg, 69% yield).
m Re = 0.36 (Cy / EtOAC = 4:1) 'H NMR (400 MHz, CDCl5) 6 7.95 (d, J = 16.2 Hz, 1H),
7.74 (d, J = 1.8 Hz, 1H), 7.59 (dd, J = 8.7, 2.0 Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H), 6.56 (d, J = 16.2 Hz, 1H),
4.27 (q,J =7.1Hz, 2H), 3.94 (s, 3H), 1.34 (t, J = 7.1 Hz, 3H). 3C NMR (75 MHz, CDCl3) 6 167.10, 160.44,
138.57,129.98 - 118.46 (Jcr=m), 128.30 (g, J cr = 3.7 Hz), 124.02, 125.97 (q, J c.r = 3.7 Hz), 123.21 (q,
Jcr = 33.0 Hz), 120.67, 111.25, 60.71, 55.98, 14.45. °F NMR (376 MHz, CDCls) 6 -61.83. HRMS (FI):
m/z calculated for Ci3H13F30s [M]*= 274.0817; found= 274.0827 IR (neat): vmax (cm™): 2982, 2846,
2025, 1712, 1636, 1615, 1506, 1465, 1394, 1368, 1336, 1286, 1271, 1178, 1164, 1121, 1084, 1026,

986, 820, 712, 624. M.p.: 31-32 °C.
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Di-olefinated product:
Diethyl 3,3'-(2-methoxy-5-(trifluoromethyl)-1,3-phenylene)(2E,2'E)-diacrylate (3m-ab)

OMe Traces amount of di-olefinated isomer 3m-ab was observed. R =0.34 (Cy / EtOAc
N =4:1). Representative signals'H NMR (400 MHz, CDCls) 6§ 7.93 (d, J = 16.2 Hz, 2H),
_ 'AL\VCOZEQZ 7.81 (s, 2H), 6.56 (d, J = 16.2 Hz, 2H), 3.92 (s, 3H), 3.83 (s, 3H).

CFj
A parallel reaction without ligand was also performed providing 8% yield of the title compound
additionally traces of the Z isomer was observed.

Methyl (E)-3-(3-ethoxy-3-oxopropenyl)-4-methoxybenzoate (3n)
OMe General procedure was followed using methyl 4-methoxybenzoate (41.5 uL, 0.25
~_CO,Et mmol, 1.0 eq.) as substrate and ethyl acrylate (41.2 pL, 0.375 mmol, 1.5 eq.) at 60
°Cin HFIP (0.4 M), providing the olefinated products in 73% *H NMR yield (mono:di
19:1). Purification by column chromatography on silica gel using Cy:EtOAc (95:5
COZM; v/v) as an eluent provided the title compound as a white soid (45.7 mg, 69% yield).
: Re=0.22 (Cy / EtOAc =4:1)*H NMR (400 MHz, CDCl;) 6 8.19 (d, /= 2.1 Hz, 1H), 8.02
(dd, J=8.7,2.1 Hz, 1H), 7.95 (d, / = 16.2 Hz, 1H), 6.92 (d, / = 8.7 Hz, 1H), 6.57 (d, J = 16.2 Hz, 1H), 4.26
(9,4 =7.1Hz, 2H), 3.93 (s, 3H), 3.89 (s, 3H), 1.33 (t, /= 7.1 Hz, 3H). ®*C NMR (75 MHz, CDCl;) § 167.25,
166.47, 161.63, 138.96, 133.07, 130.50, 123.51, 122.78, 120.06, 110.82, 60.58, 55.93, 52.15, 14.45. *H
NMR spectra data of the isolated material matched with the spectra data reported in the literature
for this compound.®
Di-olefinated product:
Diethyl 3,3'-(2-methoxy-5-(methoxycarbonyl)-1,3-phenylene)(2E,2'E)-diacrylate (3n-ab)
OMe Traces amount of di-olefinated isomer 3n-ab was observed. Re = 0.2 (Cy / EtOAc
a_ b = 4:1). Representative signals 'H NMR (400 MHz, CDCl3) § 8.27 (s, 2H), 7.93 (d,
« Mﬁ\vCOzEt)z J=16.2 Hz, 1H), 6.59 (d, J = 16.2 Hz, 1H), 4.29 (q, J = 7.1 Hz, 4H), 3.94 (s, 3H),

3.83 (s, 3H).
CO,Me

A parallel reaction without ligand was also performed providing 10% yield of the title compound
additionally traces of the Z isomer was observed.

Ethyl (E)-3-(2-methoxy-5-nitrophenyl)acrylate (30)
OMe General procedure was followed using 4-nitroanisole (382.8 mg, 2.5 mmol, 10.0
x_CO,Et €q.) as substrate and ethyl acrylate (27.3 mg, 0.25 mmol, 1.0 eq.) at 60 °C in HFIP
(0.4 M), providing the olefinated products in 84% *H NMR yield. Purification by
column chromatography on silica gel using Hex:Et,O (3:1 v/v) as an eluent
30 provided the title compound as a yellow solid (51.0 mg, 82% yield). *"H NMR (400
MHz, CDCl3) 6 8.39 (d, J=2.7 Hz, 1H), 8.23 (dd, /=9.1, 2.7 Hz, 1H), 7.91 (d, /= 16.2
Hz, 1H), 6.99 (d, J=9.2 Hz, 1H), 6.59 (d, J = 16.2 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 4.00 (s, 3H), 1.33 (t, J
=7.1 Hz, 3H). 'H NMR spectra data of the isolated material matched with the spectra data reported in
the literature for this compound.t®

NO,

The reaction using 1.0 eq. of 4-nitroanisole gave the product in 8% 1H NMR vyield.

The reaction using 3.0 eq. of 4-nitroanisole gave the product in 39% 1H NMR yield.

The reaction using 5.0 eq. of 4-nitroanisole gave the product in 52% 1H NMR vyield.

A parallel reaction without ligand (10 eq. 4-nitroanisole) was also performed providing 34% yield.
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Ethyl (E)-3-(2,4-dimethoxyphenyl)acrylate (3p-a) and ethyl (E)-3-(2,6-dimethoxyphenyl)acrylate (3p-
b)
OMe General procedure was followed using 1,3-dimethoxybenzene (34.5 mg, 0.25
b _~_a mmol, 1.0 eq.) ethyl acrylate (41.2 pL, 0.375 mmol, 1.5 eq.) at 60 °Cin DCE (0.2
o 4 COE M), providing the olefinated products in 76% *H NMR yield (a:b 5.5:1, mono:di
MeO e - - .
3p 2.5:1). Purification by column chromatography on silica gel using Hex:Et,0O
(3:1-1:1 v/v) as an eluent provided the title compounds as a white solid (26.9
mg, 48% yield, a:b=10:1). Mono-olefinated product (major one 3p-a): *H NMR (400 MHz, CDCl3) § 7.90
(d,J=16.1Hz, 1H), 7.44 (d, ) = 8.5 Hz, 1H), 6.50 (dd, J = 8.5, 2.4 Hz, 1H), 6.45 — 6.41 (m, 2H), 4.24 (q, J
= 7.1 Hz, 2H), 3.86 (s, 3H), 3.83 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H). *H NMR spectra data of the isolated
material matched with the spectra data reported in the literature for this compound!”! Representative
signals of regioisomer 3p-b: 6 8.13 (d, J = 16.4 Hz, 1H), 6.87 (d, J = 16.3 Hz, 1H), 6.55 (d, J = 8.4 Hz, 2H).
Di-olefinated product:
Diethyl 3,3'-(4,6-dimethoxy-1,3-phenylene)(2E,2'E)-diacrylate (3p-ac)
OMe The di-olefinated product 3p-ac was isolated in 23% yield. *H NMR (400 MHz,
Z X~CO:Et CDCl3) 6 7.88 (d, J =16.1 Hz, 2H), 7.66 (s, 1H), 6.48 —6.41 (m, 3H), 4.25 (g, ) =

7.1 Hz, 4H), 3.94 (s, 6H), 1.33 (t,J = 7.1 Hz, 6H).
MeO b

X
CO,Et
3p-ac
A parallel reaction without ligand was also performed providing traces of product

Ethyl (E)-3-(2,4-dimethoxyphenyl)acrylate (3g-a) and ethyl (E)-3-(5-methoxy-[1,1'-biphenyl]-2-
yl)acrylate (3g-b)

OMe General procedure was followed using 3-phenylanisole (46.1 mg, 0.25 mmol,

. a 1.0 eq.) ethyl acrylate (41.2 pL, 0.375 mmol, 1.5 eq.) at 60 °C in DCE (0.2 M),

/C!/\/COZB providing the olefinated products in 71% *H NMR yield (a:b 2:1, mono:di 5.5:1).

Ph b Purification by column chromatography on silica gel using Hex:Et,0 (15:1-2:1

3 v/v) as an eluent provided the the mono-olefinated product as a colorless oil

(42.5 mg, 61% yield, a:b=2.6:1). Mono-olefinated product (a): *H NMR (400 MHz, CDCl3) § 8.02 (d, J =

16.1 Hz, 1H), 7.62 — 7.57 (m, 3H), 7.48 — 7.36 (m, 3H), 7.20 (dd, J = 8.0, 1.7 Hz, 1H), 7.12 (d, ) = 1.6 Hg,

1H), 6.58 (d, J=16.2 Hz, 1H), 4.28 (q,J = 7.1 Hz, 2H), 3.96 (s, 3H), 1.36 (t, ) = 7.1 Hz, 3H). Para-olefinated
product 3g-b was reported in the literature and matched spectra data.®

Di-olefinated product:
Diethyl 3,3'-(5-methoxy-[1,1'-biphenyl]-2,4-diyl)(2E,2'E)-diacrylate (3p-ac)
OMe The di-olefinated product 3p-ab was isolated as a pale yellow solid in 10% yield.
a~COEt HNMR (400 MHz, CDCls) 6 8.00 (d, J = 16.1 Hz, 1H), 7.88 (s, 1H), 7.67 (m, 2H),
7.53 — 7.40 (m, 1H), 7.35 (d, J = 6.8 Hz, 2H), 6.90 (s, 1H), 6.64 (d, J = 16.1 Hz,

Ph™ o 1H), 6.36 (d, J = 15.9 Hz, 1H), 4.31 (q, J = 7.1 Hz, 2H), 4.22 (g, ) = 7.1 Hz, 2H),
N 3.96 (s, 3H), 1.38 (t, J = 7.2 Hz, 3H), 1.31 (t, J = 7.1 Hz, 3H).
CO,Et
3p-ac

A parallel reaction without ligand was performed, no product was observed.
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Ethyl (E)-3-(2-methoxy-4-(trifluoromethyl)phenyl)acrylate (3r)
OMe General procedure was followed using 3-trifluoromethylanisole (44.0 mg,
Xx-CO,Et 0.25 mmol, 1.0 eq.) as substrate and as substrate and ethyl acrylate (41.2 pL,
o 0.375 mmol, 1.5 eq.) at 60 °C in HFIP (0.4 M), providing the olefinated
: products in 59% 'H NMR vyield (a:b 2:1). Purification by column
chromatography on silica gel using Hex:Et,0 (10:1 v/v) as an eluent provided
the title compound as a pale yellow oil (26.0 mg, 38% yield single isomer, E/Z = 8:1). 'H NMR (400
MHz, CDCls) 6 7.97 (d, J = 16.2 Hz, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.25 — 7.23 (m, 1H), 7.14 — 7.13 (m, 1H),
6.60 (d, ) =16.2 Hz, 1H), 4.30 (g, J = 7.1 Hz, 2H), 3.96 (s, 3H), 1.37 (t, ) = 7.1 Hz, 3H). 3C NMR (75 MHz,
CDCls) 6 167.08, 158.26, 138.53, 132.89 (q, Jc.r = 32.5 Hz) 129.21, 127.01, 123.86 (d, Jc.r = 272.5 Hz),
121.34,117.57 (q, Jcr= 4.0 Hz), 108.07 (q, Jc.r = 3.8 Hz), 60.76, 55.92, 14.46. The peaks of the zisomer

are not listed. HRMS (Fl): m/z calculated for Ci3H13F303 [M]*= 274.0817; found= 274.0804. IR (neat):
vmax (cm™): 1750, 1667, 1465, 1417, 1240, 1168, 1148.

3r

Representative signals of Z isomer *H NMR (400 MHz, CDCl5) & 8.57 (d, J = 12.5 Hz, 1H), 5.93 (d, J =
12.5 Hz, 1H). 6 129.97 — 118.15 (m).

A parallel reaction without ligand was also performed providing traces of product.

Methyl (E)-3-(2-methoxy-5-methylphenyl)acrylate (4a)

OMe General procedure was followed using 1-methoxy-4-methylbenzene (31.5 uL,
x_CO,Me 0.25 mmol, 1.0 eq.) as substrate and methyl acrylate (33.8 pL, 0.375 mmol, 1.5
eq.) at 60 °C in DCE (0.2 M), providing the olefinated products in 70% *H NMR
Ve yield (mono:di 5.5:1). Purification by column chromatography on silica gel using
4a Cy:EtOAc (9:1 v/v) as an eluent provided the title compound as an orange clear
oil (30.2 mg, 60% yield of pure compound 4a was isolated. In total 38.2 mg, 70% yield of mono and di
olefinationed product were isolated). R = 0.40 (Cy / EtOAc = 4:1). *H NMR (400 MHz, CDCl5) § 7.90 (d,
J=16.2 Hz, 1H), 7.23 (d, J = 1.9 Hz, 1H), 7.07 (dd, J = 8.4, 1.9 Hz, 1H), 6.74 (d, J = 8.4 Hz, 1H), 6.44 (d, J
= 16.2 Hz, 1H), 3.78 (s, 3H), 3.72 (s, 3H), 2.22 (s, 3H). 3C NMR (101 MHz, CDCl5) & 168.12, 156.53,
140.51, 132.14, 129.98, 129.47, 123.15, 118.19, 111.27, 55.72, 51.70, 20.54.'H NMR spectra data of

the isolated material matched with the spectra data reported in the literature for this compound.®

Di-olefinated product:
Dimethyl 3,3'-(2-methoxy-5-methyl-1,3-phenylene)(2E,2'E)-diacrylate (4a-ab) and dimethyl 3,3'-(2-
methoxy-5-methyl-1,4-phenylene)(2E,2'E)-diacrylate (4a-ac)

OMe Di-olefinated products were isolated (8mg, 10% yield). Rg = 0.28 (Cy / EtOAc =
b = 4:1). Representative signals 4a-ab *H NMR (300 MHz, CDCl3)  7.95 (d, J = 16.2

I coe) 2H), 7.42 (s, 2H), 6.52 (d, J = 16.2 Hz, 2H), 3.84 (s, 3H), 2.37 (s, 3H).

N 2 ,» 2R, » 20, , ,» 2R, » 2R, )
Representative signals 4a-ac 6 7.35 (s, 2H), 6.58 (d, /= 16.0 Hz, 2H), 6.41 (d, J =
15.9 Hz, 2H).

Me

A parallel reaction without ligand was performed, no product was observed.

516



Phenyl (E)-3-(2-methoxy-5-methylphenyl)acrylate (4b)

OMe General procedure was followed using 1-methoxy-4-methylbenzene (31.5 pL, 0.25
X-COPh mmol, 1.0 eq.) as substrate and phenyl acrylate (51.6 L, 0.375 mmol, 1.5 eq.) at
60 °C in DCE (0.2 M), providing the olefinated products in 75% *H NMR vyield
Me (mono:di 19:1). Purification by column chromatography on silica gel using
4b Cy:EtOAc (7:3 v/v) as an eluent provided the title compound as a pale yellow oil
(47.6mg, 71% vyield of pure compound 4b was isolated. In total 50.3 mg, 74% yield of mono and di
olefinationed product were isolated). Re = 0.42 (Cy / EtOAc = 4:1). *™H NMR (400 MHz, CDCl5) & 8.24 (d,
J=16.1Hz, 1H), 7.53 - 7.47 (m, 2H), 7.47 (d, J = 1.9 Hz, 1H), 7.36 — 7.30 (m, 1H), 7.30 — 7.24 (m, 3H),
6.94 (d, J = 8.4 Hz, 1H), 6.82 (d, J = 16.1 Hz, 1H), 3.98 (s, 3H), 2.41 (s, 3H). 3C NMR (101 MHz, CDCls) &
166.09, 156.76, 151.11, 142.31, 132.59, 130.06, 129.87, 129.50, 125.74, 122.94, 121.86, 117.70,
111.32, 55.74, 20.53. HRMS (FD): m/z calculated for C17H1603 [M]*= 268.1099; found= 268.1069. IR
(neat): vmax (cm™): 2944, 2838, 1722, 1628, 1592, 1493, 1457, 1321, 1293, 1268, 1250, 1236, 1194,

1162, 1132, 1071, 1027, 988, 945, 904, 860, 807, 754, 723, 708, 688, 633, 613, 552, 501, 463.

Di-olefinated product:
Diphenyl 3,3'-(2-methoxy-5-methyl-1,3-phenylene)(2E,2'E)-diacrylate (4b-ab)
Traces amount of di-olefinated isomer 4b-ab were observed. Representative

oM
© signals 'H NMR (400 MHz, CDCls) 6 8.15 (d, J = 16.1 Hz, 2H), 7.54 (s, 2H), 6.74
b Z A COZPh> (d, J = 16.2 Hz, 2H), 3.85 (s, 3H).
c X\ 2
Me

A parallel reaction without ligand was performed, no product was observed.

(E)-1-Methoxy-4-methyl-2-(2-(methylsulfonyl)vinyl)benzene (4c)
OMe General procedure was followed using 1-methoxy-4-methylbenzene (31.5 uL,
X S0,Me 0.25 mmol, 1.0 eq.) as substrate and (methylsulfonyl)ethene (32.9 L, 0.375
mmol, 1.5 eq.) at 60 °C in DCE (0.2 M), providing the olefinated products in 57%
Ve 'H NMR yield. Purification by column chromatography on silica gel using Cy:EtOAc
4c (3:2 v/v) as an eluent provided the title compound as a pale yellow oil (31.3 mg,
56% yield). Re = 0.30 (Cy / EtOAc = 1:1). *H NMR (400 MHz, CDCl3) 6 7.76 (d, J =
15.5 Hz, 1H), 7.25 — 7.17 (m, 2H), 7.13 (d, J = 15.5 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 3.87 (s, 3H), 3.01 (s,
3H), 2.30 (s, 3H).**C NMR (101 MHz, CDCl3) 6 157.07, 140.17, 133.27, 131.53, 130.19, 126.89, 120.68,
111.34, 55.70, 43.52, 20.41. 'H NMR spectra data of the isolated material matched with the spectra
data reported in the literature for this compound.!*”’
Di-olefinated product:
2-Methoxy-5-methyl-1,3-bis((E)-2-(methylsulfonyl)vinyl)benzene (4c-ab)
Traces amount of di-olefinated isomer 4c-ab were observed. Representative
signals '"H NMR (300 MHz, CDCl;) § 7.83 (d, J = 15.6 Hz, 2H), 7.42 (s, 2H), 7.10

OMe
b (d, J = 15.6 Hz, 2H), 3.80 (s, 3H).
X SO,Me ’ , ’ ’
c N '/G\/ 2 >2

Me

A parallel reaction without ligand was performed, no product was observed.
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Cyclohexyl (E)-3-(2-methoxy-5-(trifluoromethyl)phenyl)acrylate (4d)
OMe General procedure was followed using 4-trifluoromethylanisole (44.0 mg, 0.25
XC02Cy  mmol, 1.0 eq.) as substrate and cyclohexyl acrylate (59.0 uL, 0.375 mmol, 1.5 eq.)
at 60 °Cin HFIP (0.4 M). Purification by column chromatography on silica gel using
CF, Pentane:Et,0 (1:1 v/v) as an eluent provided the title compound as a colorless oil
4d (52.3 mg, 64% yield, ortho:others > 20:1). Re = 0.52 (Hex / Et,0 = 1:1) *H NMR (400
MHz, CDCls) § 7.94 (d, J = 16.2 Hz, 1H), 7.75 (d, J = 2.2 Hz, 1H), 7.58 (dd, J = 8.7, 2.2 Hz, 1H), 6.98 (d, J
= 8.7 Hz, 1H), 6.56 (d, J = 16.2 Hz, 1H), 4.89 (tt, J = 9.0, 3.9 Hz, 1H), 3.94 (s, 3H), 2.03 — 1.85 (m, 2H),
1.84 —1.71 (m, 2H), 1.62 — 1.20 (m, 6H). 3C NMR (75 MHz, CDCls) § 166.39, 160.25, 138.09, 130.51 —
118.43 (m), 128.05 (q, Jer = 3.7 Hz), 125.79 (q, Jer = 3.7 Hz), 124.00, 123.07 (q, Jer = 33.0 Hz), 121.14,
111.08, 72.85, 55.85, 31.71, 25.44, 23.83. F NMR (376 MHz, CDCls) 6 -61.80. HRMS (FD): m/z
calculated for Ci7H19F303 [M] *= 328.1286; found: 328,1277. IR (neat): vmax (cm™) 1709, 1611,

1234, 1251, 1151.

A parallel reaction without ligand was also performed providing traces of the title compound.

(E)-4-(2-Methoxy-5-(trifluoromethyl)phenyl)-3-buten-2-one (4e)

OMe 0 General procedure was followed using 4-trifluoromethylanisole (44.0 mg, 0.25
NX~"\e Mmol, 1.0 eq.) as substrate and 3-buten-2-one (30.4 uL, 0.375 mmol, 1.5 eq.) at 60

°C in HFIP (0.4 M), providing the olefinated products in 55% H NMR yield.

CF, Purification by column chromatography on silica gel using nPentane:Et,0 (5:1 v/v)
e as an eluent provided the title compound as a colorless oil (30.8 mg, 50% yield). Re

= 0.3 (Hex / Et,0 = 1:1) 'H NMR (400 MHz, CDCls) & 7.83 (d, J = 16.5 Hz, 1H), 7.78 (d, J = 2.2 Hz, 1H),
7.61(dd,)=8.8,2.2Hz, 1H), 7.00 (d, J = 8.7 Hz, 1H), 6.79 (d, J = 16.5 Hz, 1H), 3.95 (s, 3H), 2.40 (s, 3H).
13C NMR (75 MHz, CDCls) 6 198.6, 160.4, 137.1, 129.1, 128.6 (q, Jcr = 3.8 Hz), 125.6 (q, Jor = 3.8 Hz),
124.19 (q, Jer = 271.4 Hz), 124.0, 123.0 (q, Jer = 32.9 Hz), 111.3, 56.1, 27.7. °F NMR (376 MHz, CDCl3)
6 -61.85. HRMS (FD): m/z calculated for C12H11F30, [M]* = 244.0711; found: 244.0707. IR (neat):
vmax (cm™) 1672, 1611, 1335, 1285, 1262, 1165, 1124.

A parallel reaction without ligand was also performed providing traces (<5%) of the title compound.
Dimethyl (E)-(2-methoxy-5-(trifluoromethyl)styryl)phosphonate (4f)

OMe General procedure was followed using 4-trifluoromethylanisole (44.0 mg, 0.25
XPO(OMe), mmol, 1.0 eq.) as substrate and dimethyl vinylphosphonate (43.2 uL, 0.375
mmol, 1.5 eq.) at 60 °C in HFIP (0.4 M). Purification by column chromatography
CF, on silica gel using CH,Cl,;:MeOH (50:1 v/v) as the eluent giving a mixture of
af desired product and dimethyl vinylphosphonate. Dimethyl vinylphosphonate
was then removed using Kugelrohr distillation giving the pure product as a colorless oil (52.8 mg, 68%
yield ortho:others > 20:1, E/Z=13:1). Re = 0.2 (CH,Cl, / MeOH = 50:1) *H NMR (400 MHz, CDCls) 6 7.79
(dd, J = 23.5, 17.8 Hz, 1H), 7.72 (d, J = 2.0 Hz, 1H), 7.59 (dd, J = 8.7, 2.0 Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H),
6.36 (dd, J=18.5,17.9 Hz, 1H), 3.92 (s, 3H), 3.79 (s, 3H), 3.77 (s, 3H).**C NMR (75 MHz, CDCl5) § 160.24,
143.39 (d, Jcr = 8.1 Hz), 128.51 (q, Jc.r = 3.6 Hz), 125.62 (qd, J c.ecp= 3.7, 1.3 Hz), 124.20 (d, Jc.r = 23.8
Hz), 124.19 (q, J cr = 271.4 Hz). 123.18 (d, Jep = 33.3 Hz), 115.13 (d, Jcp = 191.0 Hz), 111.34 (d, Jep = 1.2
Hz), 55.99, 52.65 (d, Jcr= 5.6 Hz). *F NMR (376 MHz, CDCl5) 6 -61.81. 3!P NMR (162 MHz, CDCl3) &
21.96. HRMS (El): m/z calculated for C12H14F304P [M]*=310.0582; found: 310.0577. IR (neat): vmax
(em™) 1618, 1504, 1464, 1334, 1280, 1121, 1028.

A parallel reaction without ligand was performed, no product was observed.
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