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General Information

Unless otherwise stated, all reagents were purchased from commercial suppliers and used
without further purification. All reagent-grade solvents were purchased from commercial
sources and used without further purification for reaction, work-up and purification. All
reactions were performed in oven-dried screw cap tube (10 mL) with a Teflon coated
magnetic stirring bar at room temperature (30 °C), in front of a 36 W household CFL bulb
unless otherwise noted. Reactions monitoring and determination of Ry values for all
compounds were performed by thin layer chromatography (TLC) on silica gel 60 F»s4 and
visualization was accomplished by irradiation with UV light at 254 nm or KMnOy stain.
Column chromatography was performed on Merck silica gel (100-200 mesh) with eluent as
mentioned, unless otherwise reported. Proton and carbon NMR spectra were recorded on
Bruker AV-500, JEOL 400 and Bruker Avance III HD 300 MHz spectrometers in deuterated
solvents at ambient probe temperature (300 K). Proton chemical shifts are reported in ppm ()
relative to tetramethylsilane (TMS) with the solvent resonance employed as the internal
standard (CDCl3 6 7.26 ppm). Data are reported as follows: chemical shift, multiplicity (s =
singlet, d = doublet, t = triplet, q = quartet, sex= sextet, sept= septet, m = multiplet, br =
broad, dd = double doublet), coupling constants (Hz) and integration. °C chemical shifts are
reported in ppm () from tetramethylsilane (TMS) with the solvent resonance as the internal
standard (CDCl; ¢ 77.0 ppm). F chemical shifts are reported in ppm (Jd) with the solvent
resonance as the internal standard (C¢Fg 0 - 165.0 ppm). High resolution mass spectra were
taken using Q-TofMS/MS system by electron spray ionization (ESI) technique. IR spectra
were taken using a Perkin-Elmer 1615 FT Infrared Spectrophotometer Model 60B, the wave
numbers (n) of recorded IR-signals are reported in cm . UV-Visible spectra were taken using

a Cary60 UV-Vis Spectrophotometer.
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Literature Preparations:

General Procedures for the Synthesis of Sulfones:

General Procedure A.!"!

To a suspension of benzenesulfinic acid sodium salt (3.0 equiv) and NaOAc (1.5 equiv) in
MeCN (0.25 M) styrene derivative (1.0 equiv) was added followed by iodine (1.5 equiv). The
mixture was heated under reflux for 3 h. The reaction mixture was allowed to cool to room
temperature and excess iodine was quenched with saturated sodium thiosulfate solution (5
mL). The reaction mixture was basified with saturated aqueous NaHCO; (5 mL) and the
organic compounds were extracted with EtOAc (3 x 10 mL). The combined organic phases
were washed with H,O (10 mL), brine (10 mL), dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The crude product was purified by column

chromatography and/or via recrystallization from ‘PrOH/hexane.

General Procedure B:

To a stirred solution of methylphenylsulfone (1.0 equiv) in THF (0.16 M), n-BuLi (1.6 M in
hexanes, 2.2 equiv) was added drop wise at 0 °C. While maintaining the reaction
temperature, the yellow suspension was stirred for another 10 min before diethyl
chlorophosphate (1.2 equiv) was added to the solution. The resultant yellow solution was
stirred at 0 °C for another 10 min before the reaction flask was placed in a =78 °C cooling
bath. To the cold solution, aldehyde (1.0 equiv) was added and the solution was allowed to
warm to room temperature for overnight. The reaction was quenched by the addition of
saturated aqueous NH4Cl solution. Organic layer was extracted with Et2O (3 x 10 mL),
washed with brine (10 mL), dried over anhydrous Na,SO4, and concentrated under reduced
pressure. The crude product was purified by column chromatography and /or via

recrystallization from ‘PrOH/hexane.
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The following compounds were prepared according to general procedure A. Spectroscopic
data of the sulfones are in good agreement with those previously reported.!'

/@/\/SOZPh /@/\/802Ph X _-SO,Ph X _-S0Ph
Me 1c Bu 1d Ph/©/19\/ | /©/1h\/

C

©f\/sozph X _-SO,Ph X _SO,Ph X _-SO,Pt
Cl [:;:T//\T;: Br NC

Br

Ph
X S02Ph X S02Ph X _-SO,Ph
(o]
MeOQC 1n F3C 1s 1v
SO,Ph J\/so Ph J\/so Ph
PhJL/ 2 MeO,C 2 MeO,c~ N2
1y

1z 1za

The following compounds were prepared according to general procedure B. Spectroscopic
data of the sulfones are in good agreement with those previously reported. -2

@(\/302% /@/\/SOZPh @A/sozph S0P
\ \
Br 1i Ho 1p S v °

(E)-1,3,5-Trimethyl-2-(2-(phenylsulfonyl)vinyl)benzene (1e)
The reaction of 1,3,5-trimethyl-2-vinylbenzene (438.0 mg, 3.0

SO,Ph . . . .
\ 2 mmol) as outlined in general procedure A provided the title

Te compound 1e (670.0 mg, 78%) as white solid.

'"H NMR (300 MHz, CDCls) & = 7.99-7.93 (m, 2H, 2xCH-aromatic), 7.87 (d, J = 15.7 Hz,
1H, CH-olefin), 7.67-7.50 (m, 3H, 3xCH-aromatic), 6.88 (s, 2H, 2xCH-aromatic), 6.54 (d, J
= 15.7 Hz, 1H, CH-olefin), 2.29 (s, 6H, 2xCH3), 2.27 (s, 3H, 1xCH3) ppm.

BBC NMR (75 MHz, CDCl;) 6 = 141.0, 140.9, 139.4, 137.1, 133.3, 131.7, 129.4, 129.3,
128.5,127.5,21.1, 21.0 ppm.

HRMS (ESI+) m/z calculated for C7H;30,SNa [MJrNa]+ 309.0925, found 309.0928
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(E)-1,2,3,4,5-Pentafluoro-6-(2-(phenylsulfonyl)vinyl)benzene (1g)

F The reaction of 1,2,3,4,5-pentafluoro-6-vinylbenzene (271.0 pL, 2.0
F XS502Ph mmol) as outlined in general procedure A provided the title
F F 19 compound 19 (563.6 mg, 84%) as white solid.

F

'H NMR (300 MHz, CDCl;) & = 8.00-7.91 (m, 2H, 2xCH-
aromatic), 7.72-7.63 (m, 2H, 1xCH-aromatic, CH-olefin), 7.63-7.54 (m, 2H, 2xCH-
aromatic), 7.22 (d, J = 15.9 Hz, 1H, CH-olefin) ppm.

B3C NMR (75 MHz, CDCl3) 6 = 147.6-144.2 (m), 144.1-140.8 (m), 139.6, 139.6-136.2 (m),
135.4 (dt, J = 8.7, 2.8 Hz), 134.1, 129.7, 128.1, 126.0-125.9 (m), 108.2 (dt, J = 13.3, 4.2 Hz)
ppm.

F NMR (470 MHz, CDCl3) & = -140.49 (d, J = 19.1 Hz), -151.10 (t, J = 20.0 Hz), -163.04
(t,J =16.4 Hz) ppm.

HRMS (ESI+) m/z calculated for C;4H7Fs0,SNa [M+Nal]+ 356.9985, found 356.9982

(E)-2-Methoxy-4-(2-(phenylsulfonyl)vinyl)phenol (1q)

The reaction of vanillin (1.05 g, 7.0 mmol) as outlined in general

MeO X -SO,Ph
:©/1\/ procedure B provided the title compound 1q (2.0 g, 98%) as a
q

HO dense liquid.

'H NMR (300 MHz, CDCl3) 6 = 7.97-7.85 (m, 2H, 2xCH-aromatic), 7.61-7.44 (m, 4H,
3xCH-aromatic, CH-olefin), 7.01-6.92 (m, 2H, 2xCH-aromatic), 6.85 (d, J = 8.1 Hz, 1H,
1xCH-aromatic), 6.74 (d, J = 15.3 Hz, 1H, CH-olefin), 6.44 (br. s, 1H, OH), 3.81 (s, 3H,
OCHj3) ppm.

BC NMR (100 MHz, CDCls) 6 = 148.9, 147.0, 142.9, 1412, 133.3, 129.4, 127.6, 124.9,
124.4,123.9, 115.0, 110.0, 56.1 ppm.

HRMS (ESI+) m/z calculated for C;5H;4O4SNa [MJrNa]+ 313.0511, found 313.0510

(E)-((4-Phenylbut-1-en-3-yn-1-yl)sulfonyl)benzene (1x)
The reaction of (E)-5-phenylpent-2-en-4-ynal (260.0 mg, 2.0
mmol) as outlined in general procedure B provided the title

compound 1x (370.2 mg, 69%) as white solid.

=
PhO,S” """,

X
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'H NMR (300 MHz, CDCl3) 6 = 7.97-7.87 (m, 2H, 2xCH-aromatic), 7.68-7.61 (m, 1H,
1xCH-aromatic), 7.60-7.52 (m, 2H, 2xCH-aromatic), 7.48-7.42 (m, 2H, 2xCH-aromatic),
7.40-7.30 (m, 3H, 3xCH-aromatic), 7.01 (d, J = 15.2 Hz, 1H, CH-olefin), 6.77 (d, J = 15.2
Hz, 1H, CH-olefin) ppm.

C NMR (75 MHz, CDCl3) & = 139.8, 138.3, 133.7, 132.0, 129.8, 129.4, 128.5, 127.8,
123.4,121.4, 100.9, 83.6 ppm.

HRMS (ESI+) m/z calculated for C;H30,S [MJrH]+ 269.0631, found 269.0630

Synthesis of (E)-2-methoxy-4-(2-(phenylsulfonyl)vinyl)phenyl acetate (1r):
AcClI (1.5 equiv),

MeoD/\ysozph Py (2.0 equiv) Meoj@/\vsozph
HO DCM, 0°C-it, 24h

1q 1r, 82%

To a solution of (£)-2-methoxy-4-(2-(phenylsulfonyl)vinyl)phenol (609.0 mg, 2.1 mmol, 1.0
equiv) in DCM (21.0 mL, 0.1 M), pyridine (338.0 pL, 4.2 mmol, 2.0 equiv) was added at 0
°C. While maintaining the reaction temperature acetyl chloride (224.0 pL, 3.1 mmol, 1.5
equiv) was added to the solution. After complete addition of acetyl chloride, the reaction was
brought to room temperature and stirring was continued for 24 h. The reaction was quenched
by the addition of saturated aqueous NaHCO; solution (5.0 mL). The organic layer was
extracted with DCM (3 x 15.0 mL). The combined organic layer was washed with brine,
dried over anhydrous Na,SO, and concentrated under reduced pressure. The crude material
was purified by column chromatography (SiO,, Hexane:EtOAc = 2.3:1, R = 0.6) to afford
the title compound 1r (571.0 mg, 82%) as white solid.

'H NMR (300 MHz, CDCl3) 6 =7.93 (d, J = 7.9 Hz, 2H, 2xCH-aromatic), 7.67-7.49 (m, 4H,
3xCH-aromatic, CH-olefin), 7.12-6.99 (m, 3H, 3xCH-aromatic), 6.83 (d, J = 15.4 Hz, 1H,
CH-olefin), 3.81 (s, 3H, OCH3), 2.29 (s, 3H, COCH3) ppm.

BC NMR (100 MHz, CDCls) 6 = 168.7, 151.8, 142.4, 142.0, 140.9, 133.6, 131.4, 129.5,
127.8,127.7,123.7,121.9, 111.9, 56.1, 20.7 ppm.

HRMS (ESI+) m/z calculated for C17Hs0sSNa [M+Na]" 355.0616, found 355.0618
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Synthesis of methyl 2-phenyl-3-(phenylsulfonyl)acrylate (1w):

o o | SO,Ph
@COZH a @cogvm b CO,Me
—_— —_—
0,
76% A 87% 1w

Reaction conditions: a) SOCI, (1.2 equiv), MeOH (5.0 M), 0 °C - rt, 24 h. b) PhSO,Me (1.0 equiv), n-
BuLi (1.6 M in hexanes,2.2 equiv), diethyl chlorophosphate (1.2 equiv), THF (0.16 M), -78 °C - rt,
24 h.

Methyl 2-oxo0-2-phenylacetate (A)
0 Prepared according to the literature procedure.!”! To a stirred solution of

@C%Me 2-oxo0-2-phenylacetic acid (1 g, 6.7 mmol, 1.0 equiv) in dry MeOH (1.4
mL) at -10 °C was added freshly distilled thionyl chloride (580.0 pL, 8.0
A mmol, 1.2 equiv) dropwise over a period of 15 min. The solution was then

brought to room temperature and stirring was continued for an additional 24 h. Excess thionyl

chloride was removed by rotary evaporation, and the ester was purified by column

chromatography (SiO,, Hexane:EtOAc = 19:1, R¢ = 0.5) to afford the title compound A

(760.0 mg, 76%) as pale yellow colour liquid. The Spectroscopic data are in good agreement

with the previously reported values. !

Methyl 2-phenyl-3-(phenylsulfonyl)acrylate (1w):

To a stirred solution of methylphenylsulfone (156.0 mg, 1.0 mmol, 1.0

SO,Ph

| equiv) in THF (0.16 M), n-BuLi (1.6 M in hexanes, 2.2 equiv) was added
COMe drop wise at 0 °C. While maintaining the reaction temperature, the yellow
1w suspension was stirred for another 10 min before diethyl chlorophosphate

(174.0 uL, 1.2 mmol, 1.2 equiv) was added to the solution. The resultant yellow solution was
stirred at 0 °C for another 10 min before the reaction flask was placed in a —78 °C cooling
bath. To the cold solution, methyl 2-oxo-2-phenylacetate (A) (164 mg, 1.0 mmol, 1.0 equiv)
was added and the solution was allowed to warm to room temperature for overnight. The
reaction was quenched by the addition of saturated aqueous NH4Cl solution. Organic layer
was extracted with Et2O (3 x 10 mL), washed with brine (10 mL), dried over anhydrous

NaySOy4, and concentrated under reduced pressure. The crude product was purified by column
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chromatography (SiO,, Hexane:EtOAc = 9:1, Ry = 0.3) to afford the title compound 1w
(264.0 mg, 87%) as white solid.

'H NMR (300 MHz, CDCl3) & = 8.02 (d, J = 7.2 Hz, 2H, 2xCH-aromatic), 7.59-7.54 (m, 3H,
3xCH-aromatic), 7.44-7.38 (m, 5H, 5xCH-aromatic), 6.62 (s, 1H, CH-olefin), 4.02 (s, 3H,
OCHj3) ppm.

C NMR (75 MHz, CDCl3) & = 166.4, 146.1, 140.2, 133.8, 132.1, 131.2, 129.4, 129.2,
128.0, 126.9, 126.5, 53.1 ppm.

HRMS (ESI+) m/z calculated for C;cH;4O4SNa [MJrNa]+ 325.0511, found 325.0512.

Synthesis of (phenylethynyl)sulfonyl)benzene (1b):

i) Nal (1.2 equiv),
CAN (2.5 equiv),

0 .
/ CH4LCN, Ar, rt, 45 min

=4t ey (O=—som
ONa* i) KoCO3(2 equiv), —

Acetone, reflux, 5 h 1b 59%

(1.0 equiv) (1.2 equiv)

To a mixture of phenylacetylene (330.0 pL, 3.0 mmol, 1.0 equiv), benzenesulfinic acid
sodium salt (591.0 mg, 3.6 mmol, 1.2 equiv) and Nal (540.0 mg, 3.6 mmol, 1.2 equiv) in
anhydrous CH3CN (0.07 M, 25 mL), was added a solution of CAN (4.1 g, 7.5 mmol, 2.5
equiv; in anhydrous CH3CN, 20 mL) under argon atmosphere. After the complete
consumption of phenylacetylene, the reaction mixture was diluted with CH,Cl, The organic
layer was separated, washed with brine (30 mL), dried over anhydrous Na,SO, and
concentrated under reduced pressure. To the residue anhydrous acetone (0.2 M, 30 mL) and
K,CO; (830.0 mg, 6.0 mmol, 2.0 equiv) were added. The mixture was then heated under
reflux for 5 h. The reaction mixture was brought to room temperature and washed with H,O
(20 mL). The organic compound was extracted with CH,Cl, (3x15 mL). The combined
organic extracts were washed with brine (5 mL) and dried over anhydrous Na,S,;0;. The
solvent was concentrated under reduced pressure. The crude product was purified by column

to afford the title compound 1b (429.0 mg, 59%) as pale yellow solid
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Reaction Optimization:

Table 1: Catalyst Screening:

{ \ Cat. I-VII Ph. _~
Ph\/\so Ph * a > \/\O
2 0 36 W CFL, 30 °C 0

1a 2

X=H;l X=0;VI R = CHg; VIIl

X=Cll X=§; Vi R =CFj3; IX

X=F;

X =0OMe; IV

Entry! Catalyst Time (h) Yield (%)

1 [ 60 51
2 I 48 53
3 i 48 48
4 v 48 36
5 \Y 48 22
6 VI 48 48
7 VIl 51 45
8 VIHI 48 19
9 IX 48 17

[IReaction conditions: a solution of 1a (0.2 mmol, 1.0 equiv) and cat. I-1X (20.0 mol%)
in THF (1.34 mL, 0.15 M) was allowed to stir in front of a 36 W CFL bulb; yields refer
to the isolated product 2.

To identify an appropriate photocatalyst for the reaction, various aromatic ketones were
examined in this reaction. Among these ketones, benzophenone and 4,4'-
dichlorobenzophenone were found to be most effective for our reaction, furnishing the
desired product 2 in 51% and 53% yield, respectively. Furthermore, a slight improvement on
the rate of the reaction was realized with 4.,4'-dichlorobenzophenone. Hence, further

optimization studies was then continued using 4,4'-dichlorobenzophenone as catalyst.
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Table 2: Concentration Screening:

{ \ A ° Ph__~
Ph\/\SO on + Cat.lI,30°C
2 O 36 W CFL 0

1a 2

Entry'™ Conc.(M)™ Time (h)  Catalyst Yield (%)

1 0.30 48 I 25
2 0.15 48 1 53
3 0.10 48 1 66
4 0.05 24 I 80
5 0.02 18 I 97
6 0.02 18 | 59
7 0.02 51 Vil 61

2R eaction conditions: a solution of 1a (0.2 mmol, 1.0 equiv) and cat. Il (20.0
mol%) in THF was allowed to stir in front of a 36 W CFL bulb; yields refer to
the isolated product 2. ™Conc. with respect to 1a.

To improve isolated yield of the final product of the reaction, we next performed the reaction
varying with concentration of the reaction mixture with respect to the vinyl sulfone. By using
a dilute reaction concentration 0.02 (M), a remarkable improvement on the rate as well as

isolated yield of the reaction were realized.

Table 3: Catalyst loading variation:

- Ph._~
Pho o py [\ Cat.1,30°C
2 0 36 W CFL o

1a 2
Entry™® Catalyst mol% Time (h) Yield (%)
1 25 18 98
2 20 18 97
3 15 20 76
4 10 24 55
5 - 24 NR

IR eaction conditions: a solution of 1a (0.2 mmol, 1.0 equiv) and cat. Il in THF
(10.0 mL, 0.02 M) was allowed to stir in front of a 36 W CFL bulb; yields refer
to the isolated product 2. NR = No reaction.
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Table 4: Variation of light source:

Cat. I, 30 °C Ph ~
Phc>sopn + ) ;I . w@
2 0} Visible light 5 O

1a
Entry[a] Light source Time (h)  Yield (%)
1 27 W CFL bulb 24 92
2 30 W Blue LED (A=450-490 nm) 47 55
3 40 W White LED (A=550-650 nm) 48 42
4 36 W CFL bulb 18 97
50! UV Lamp (A=350 nm) 1 60
6 Sunlight 6 82

[@Reaction conditions: a solution of 1a (0.2 mmol, 1.0 equiv) and cat. Il (20.0
mol%) in THF (10.0 mL, 0.02 M) was allowed to stir in front of a visible light
source; yields refer to the isolated product 2. ™Catalyst destroyed completely.

To study the effect of light source on our photocatalytic C-H vinylation reaction, we carried
out the model reaction with different light sources. The results are summarized in Table 4. It
was observed that the reaction can be performed using blue as well as white LED. However,
the reaction exhibited a very sluggish reactivity with LED light, delivering the desired
product 2 in moderate yield with an extended reaction time (entry 2 and entry 3). On the
contrary, when the reaction was carried out using 36 W CFL bulb, an excellent yield of the
final product was obtained along with good catalyst recovery in 18 h (entry 4). The complete
consumption of the starting sulfone was obtained within an hour while performing the
reaction with high energy UV Lamp (A=350 nm). However, only moderate yield of the
desired product was obtained along with complete decomposition of the photocatalyst (entry

5). Sunlight also found to be suitable for our method (entry 6).

General Procedure I: C-H vinylation of ethers:

To an oven dried screw cap tube (10 mL) equipped with a magnetic stir bar, charged with
sulphone (1.0 equiv) and photocatalyst (20.0-30.0 mol%, amount is specified in the
individual experiment) followed by ether (10.0 mL, 0.02 M). The resultant reaction mixture
was placed in front of a 36 W household CFL bulb and allowed to stir at room temperature
(30 °C) for 12-83 h (appropriate reaction time is specified in the individual experiment).
After complete consumption of starting sulfone (confirmed by TLC analysis), reaction
mixture was neutralized with saturated aqueous solution of NaHCOs; (2.0 mL). The mixture

was diluted with distilled water (4.0 mL) and the organic layer was extracted with ethyl
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acetate (3 x 4.0 mL). The combined organic layer was washed with brine, dried over
anhydrous Na,SOs4, and concentrated under reduced pressure. The crude material was

purified by column chromatography to afford the desired product.

General Procedure I1: C-H vinylation of amides:

To an oven dried screw cap tube (10 mL) equipped with a magnetic stir bar, charged with
sulphone (1.0 equiv) and photocatalyst (20.0-30.0 mol%, amount is specified in the
individual experiment) followed by amide (10.0 mL, 0.02 M). The resultant reaction mixture
was placed in front of a 36 W household CFL bulb and allowed to stir at room temperature
(30 °C) for 20-108 h (reaction time is specified in the individual experiments). After
complete consumption of starting sulfone (confirmed by TLC analysis), the reaction mixture
was diluted with distilled water (50.0 mL) and the organic layer was extracted with ethyl
acetate (3 x 20.0 mL). The combined organic layer was washed with brine, dried over
anhydrous Na,SOs, and concentrated under reduced pressure. The crude material was

purified by column chromatography to afford the desired product.

(E)-2-Methyl-5-styryltetrahydrofuran (4)

Prepared according to GP-I, combining (E)-(2-
(phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),
and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in 2-
methyltetrahydrofuran (10.0 mL, 0.02 M) for 22 h. The crude

X0

4 (major)

material was purified by column chromatography (SiO,, Hexane:EtOAc = 99:1, Ry = 0.25) to
afford the title compound 4 as an inseparable mixture of diastereoisomers with dr = 1.5:1
(25.2 mg, 67%, 98:2 E:Z) as colourless liquid along with minor regioisomer 4a (7.4 mg,
20%, 97:3 E:Z) as colourless liquid with rr = 3.4:1 ratio. The Spectroscopic data are in good
agreement with the previously reported values.!

'H NMR (300 MHz, CDCls) & = 7.42-7.34 (m, 3H, 3xCH-aromatiCmajor), 7.34-7.28 (m, 2H,
2xCH-aromatiCmgjor), 7.28-7.18 (m, 5H, 5xCH-aromatiCpiner), 6.59 (d, J = 15.8 Hz, 1H,
ArCH=CHpjnor), 6.57 (d, J = 15.8 Hz, 1H, ArCH=CHpjor), 6.22 (dd, J = 15.8, 6.9 Hz, 1H,
ArCH=CHpinor), 6.20 (dd, J = 15.8, 6.7 Hz, 1H, ArCH=CHpgjor), 4.68-4.56 (m, 1H,
CHOCHMengjor), 4.50-4.41 (m, 1H, CHOCHMeninor), 4.29-4.16 (m, 1H, CHOCHMenjor),
4.13-4.01 (m, 1H, CHOCHMeminor), 2.27-1.98 (m, 4H, CHHCH »major, CHHCHominor), 1.84-
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1.71 (m, 2H, CHHCHaumajor, CHHCHominor), 1.56-1.48 (m, 2H, CHaminor), 1.31 (d, J = 6.1 Hz,
3H, CH3minor), 1.27 (d, J = 6.1 Hz, 3H, CH3major) ppm.

B3C NMR (125 MHz, CDCl3) & = 137.0, 136.9, 131.1, 130.6, 130.6, 128.5, 127.4, 127.4,
126.5, 126.4, 80.0, 79.2, 75.8, 75.2, 34.0, 33.2, 33.0, 32.4, 21.4, 21.3 ppm.

(E)-2-Methyl-2-styryltetrahydrofuran (4a)

(Si0,, Hexane:EtOAc = 99:1, Ry = 0.28)
X
©/\>(oj (7.4 mg, 20%, 97:3 E:Z) as colourless liquid. The Spectroscopic data are
4a ( ]

minor) in good agreement with the previously reported values.!”

(E)-2-Styryltetrahydro-2H-pyran (5)

Prepared according to GP-I, combining (E)-(2-
N0 (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv), and
5 Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THP (10.0 mL, 0.02 M) for

41 h. The crude material was purified by column chromatography (SiO,,
Hexane:EtOAc = 49:1, R¢ = 0.4) to afford the title compound 5 (33.5 mg, 89%, 94:6 E:Z) as

colourless liquid. Spectroscopic data are in agreement with those previously reported.!”*!

(E)-2-Styryl-1,4-dioxane (6)
o. Prepared according to GP-I, combining (E)-(2-
©/\):O] (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv), and
Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in 1,4-dioxane (10.0 mL, 0.02
® M) for 45 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, Ry = 0.3) to afford the title compound 6 (23.5

mg, 62%, 85:15 E:Z) as white solid. Spectroscopic data are in agreement with those

previously reported.[’*!

(E)-(3-(tert-Butoxy)prop-1-en-1-yl)benzene (7)
Prepared according to GP-1, combining (E)-(2-

W OJ< (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),

7 and Cat. | (11.0 mg, 0.06 mmol, 30.0 mol%) in TBME (10.0 mL,
0.02 M) for 82 h in front of a 36 W & 23 W household CFL bulb. The crude material was
purified by column chromatography (SiO,, Hexane:EtOAc = 49:1, Ry = 0.6) to afford the title
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compound 7 (23.7 mg, 62%, 97:3 E:Z) as colourless liquid. The Spectroscopic data are in

good agreement with the previously reported values."!

(E)-(3,4-Dimethoxybut-1-en-1-yl)benzene (8a) & (E)-(3-(2-Methoxyethoxy)prop-1-en-1-
yl)benzenene (8b)
Prepared  according to  GP-l,

O/
XN O NN O~ combining (E)-(2-
6 + ©/\/8: (phenylsulfonyl)vinyl)benzene  (1a)

(48.8 mg, 0.2 mmol, 1.0 equiv), and
Cat. | (7.2 mg, 0.04 mmol, 20.0 mol%) in 1,2-dimethoxyethane (10.0 mL, 0.02 M) for 83 h.
The crude material was purified by column chromatography (SiO,, Hexane:EtOAc = 9:1, Ry
= 0.4) to afford the regioisomeric products 8a and 8b as an inseparable mixture (20.4 mg,
53% combined yield, 96:4 E:Z) with rr = 1.5:1 ratio (determined by GC analysis) as
colourless liquid. The Spectroscopic data are in good agreement with the previously reported
values.!'”
'H NMR (300 MHz, CDCl;) & = 7.45-7.36 (m, 4H, 2xCH-aromatiCpajor, 2XCH-
aromatiCminor), 7.36-7.30 (m, 3H, 3xCH-aromaticmajr), 7.29-7.20 (m, 3H, 3xCH-
aromatiCminor), 6.57 (d, J = 16.0 Hz, 1H, ArCH=CHpgjor), 6.54 (d, J = 15.9 Hz, 1H,
ArCH=CHpjnor), 6.31 (td, J = 15.9, 6.1 Hz, 1H, ArCH=CHyinor), 6.10 (dd, J = 16.0, 7.8 Hz,
1H, ArCH=CHajor), 4.20 (dd, J = 6.1, 1.3 Hz, 2H, CH;OCH>CHaminor), 4.01-3.93 (m, 1H,
CHOCHjmajor), 3.68-3.62 (m, 2H, CH,OCH,CH:Ominor), 3.61-3.55 (m, 2H,
CH,OCH,CHOnminor), 3.54-3.46 (m, 2H, CHCH;OCH3mgjor), 3.41 (s, 3H, OCH3major), 3.41 (s,
3H, OCH3smajor), 3-39 (s, 3H, OCH3minor) ppm.
BC NMR (100 MHz, CDCls) 6§ = 136.7, 136.3, 133.6, 132.6, 128.6, 128.5, 127.9, 127.6,
126.5, 126.8, 126.0, 81.4, 75.6, 72.0, 71.9, 69.3, 59.3, 59.1, 56.7 ppm.
HRMS (ESI") m/z calculated for C,H;0,Na [M+Na]" 215.1048, found 215.1049.

(E)-(3-Ethoxybut-1-en-1-yl)benzene (9)
Prepared according to GP-I, combining (E)-(2-
X 0~ (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),
9 and Cat. | (7.2 mg, 0.04 mmol, 20.0 mol%) in diethyl ether (10.0 mL,
0.02 M) for 94 h. The crude material was purified by column chromatography (SiO,,

Hexane:EtOAc = 49:1, Ry = 0.4) to afford the title compound 9 (9.6 mg, 27%, 43% NMR
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yield using mesitylene as internal standard, 78:22 FE:Z) as colourless liquid. The

Spectroscopic data are in good agreement with the previously reported values.”

'H NMR (300 MHz, CDCls) & = 7.35-7.29 (m, 2H, 2xCH-aromatiCpgajor), 7.28-7.21 (m, 2H,
2xCH-aromatiCmajor), 7.19-7.12 (m, 6H, 1xCH-aromaticmgjor, S*CH-aromaticyinor), 6.51 (d, J
= 11.8 Hz, 1H, ArCH=CHpinor), 6.44 (d, J = 15.9 Hz, 1H, ArCH=CHypgjor), 6.05 (dd, J =
15.9, 7.5 Hz, 1H, ArCH=CHmajor), 5.54 (dd, J = 11.8, 9.1 Hz, 1H, ArCH=CHjinor), 4.32 (dqd,
J=9.1, 6.3, 0.6 Hz, 1H, HCOpinor), 4.00-3.87 (m, 1H, HCOmgjor), 3.50 (qd, J = 9.3, 7.0 Hz,
1H, OCHHCH3gjor), 3.43-3.28 (m, 2H, OCHHCH;major, OCHHCH3minor), 3.20 (qd, J = 9.2,
7.0 Hz, 1H, OCHHCH3;pinor), 1.27 (d, J = 6.3 Hz, 3H, CHCHjminor), 1.26 (d, J = 6.3 Hz, 3H,
CHCHjmajor), 1.14 (t, J = 7.0 Hz, 3H, CH2CH3major), 1.06 (t, J = 7.0 Hz, 3H, CH2CH3 minor)
ppm.

BC NMR (75 MHz, CDCl3) & = 137.0, 136.7, 135.3, 132.2, 130.7, 130.6, 128.7, 128.5,
128.2, 127.5,127.0, 126.4, 76.3, 70.8, 63.6, 63.3,29.7, 21.7, 21.2, 15.4 ppm.

(E)-1-Methyl-5-styrylpyrrolidin-2-one (10)
Prepared according to GP-I1, combining (E)-(2-

X N © (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),
10 and Cat. 1l (10.0 mg, 0.04 mmol, 20.0 mol%) in NMP (10.0 mL,
0.02 M) for 35 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 1:2.4, Ry = 0.3) to afford the title compound 10
(31.3 mg, 78% combined yield, 97:3 E:Z) as an inseparable mixture the regioisomer in rr =
7.3:1 ratio (determined by GC analysis) as yellow colour liquid. The Spectroscopic data are
in good agreement with the previously reported values.!'"!
'"H NMR (300 MHz, CDCl3) & = 7.42-7.32 (m, 4H, 4xCH-aromatiCpajor), 7.32-7.25 (m, 6H,
1xCH-aromatiCpgjor, S*CH-aromaticpinor), 6.56 (d, J = 15.7 Hz, 2H, ArCH=CHpgjor,
ArCH=CHpinor), 6.17-6.06 (m, 1H, ArCH=CHyinor), 6.02 (dd, J = 15.7, 8.5 Hz, 1H,
ArCH=CHnmgjor), 4.15-4.01 (m, 3H, CHNMemnsjor, CH:NCOninor), 3.43-3.36 (m, 2H,
CH>;NCHbominor), 2.78 (s, 3H, NCH3major), 2.56-2.52 (m, 1H, CHHCONjnor), 2.51-2.37 (m, 2H,
COCHmajor), 2.36-2.24 (m, 1H, COCH,CHHpgjor), 2.06-1.98 (m, 3H, CH>CHHCONinor),
1.89-1.81 (m, 1H, COCH2CHHmajor) ppm.
BC NMR (75 MHz, CDCl3) 6 = 175.0, 174.8, 136.4, 135.9, 133.3, 133.0, 128.8, 128.7,

128.6, 128.1, 127.8, 126.5, 126.4, 123.9, 62.9, 46.7, 44.7, 30.1, 30.0, 27.9, 25.7, 17.7 ppm.
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N-Cinnamyl-N-methylformamide (11)
H Prepared according to GP-I1, combining (E)-(2-
X N/go (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),
©/\;\| and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in DMF (10.0 mL,
0.02 M) for 68 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 1:1, Ry = 0.3) to afford the title compound 11 as an
inseparable mixture of rotamer in 1.4:1 ratio (23.8 mg, 68%, 97:3 E:Z) as colourless liquid.
The Spectroscopic data are in good agreement with the previously reported values.!''™
'"H NMR (300 MHz, CDCl3) 6 = 8.15 (s, 1H, HCO rotamert), 8.10 (s, 1H, HCO 1otamer2), 7.40-
7.23 (m, 10H, 5xCH-aromatiCyotamer1, SXCH-aromaticrotamer2), 6.59-6.48 (m, 2H, ArCH=CH
rotamerl, ATCH=CH rotamer2), 6.08 (dtd, J = 15.9, 6.4, 6.2, 1.7 Hz, 2H, ArCH=CH otameri,
ArCH=CH rtamer2), 4.10 (dd, J = 6.4, 1.1 Hz, 2H, CH:NMe rotamer2), 3.98 (dd, J = 6.2, 1.4 Hz,
2H, CH>NME rotamer1 )s 2.93 (s, 3H, NCH; rotamer2), 2-88 (s, 3H, NCH; rotamer1) ppm.
BC NMR (75 MHz, CDCl3) & = 162.6, 162.3, 136.3, 135.9, 133.6, 128.7, 128.6, 128.5,

128.1, 127.8, 126.4, 126.3, 123.9, 123.2, 51.6, 46.1, 34.0, 29.5 ppm.

N-Cinnamylacetamide (12):
o  Prepared according to GP-I1, combining (E)-(2-
A Nk (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),
©/\1:\H and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in N-methylacetamide
(10.0 mL, 0.02 M) for 36 h. The crude material was purified by
column chromatography (SiO,, Hexane:EtOAc = 1.5:1, R¢= 0.4) to afford the title compound
12 (23.2 mg, 66%, 95:5 E:Z) as white coloured solid. The Spectroscopic data are in good

agreement with the previously reported values.!''”!

(E)-N-(4-Phenylbut-3-en-2-yl)acetamide (13)
o Prepared according to GP-I1, combining (E)-(2-
N NJ\ (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),
H and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in N-ethylacetamide
(10.0 mL, 0.02 M) for 36 h. The crude material was purified by

13

column chromatography (SiO,, Hexane:EtOAc = 1.5:1, R¢= 0.3) to afford the title compound
13 (29.3 mg, 78%, 90:10 E:Z) as white colour solid. The Spectroscopic data are in good

agreement with the previously reported values.!'”
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'H NMR (300 MHz, CDCl;) & = 7.39-7.18 (m, 10H, 5xCH-aromaticmgjor, 5<CH-
aromaticminor), 6.50 (dd, J = 16.0, 1.1 Hz, 2H, ArCH=CHnyjor, AtCH=CHpinor), 6.16 (dd, J =
16.0, 5.7 Hz, 1H, AtCH=CHinsjor), 5.76 (br. d, J = 6.2 Hz, 1H, NH), 5.51 (dd, J = 11.6, 9.1
Hz, 1H, ArCH=CHminor), 5.05-4.93 (m, 1H, CHNHinor), 4.82-4.65 (m, 1H, CHNHnajor), 2.00
(s, 3H, COCHsmaior), 1.91 (s, 3H, COCHsminor), 1.32 (d, J = 6.8 Hz, 3H, CHCH;major), 1.26 (d,
J = 6.5 Hz, 3H, CHCH 3minor) ppm.

BC NMR (75 MHz, CDCl3) 6§ = 169.2, 169.0, 136.6, 136.3, 132.7, 130.9, 130.2, 129.6,
128.6, 128.5, 128.3, 127.5, 127.2, 126.3, 46.4, 43.8, 23.4, 23.3, 21.9, 20.5 ppm.

(E)-5-Styrylpyrrolidin-2-one (14)
Prepared according to GP-11, combining (E)-(2-
X N © (phenylsulfonyl)vinyl)benzene (1a) (48.8 mg, 0.2 mmol, 1.0 equiv),
14 ; and Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in 2-pyrrolidone (10.0
mL, 0.02 M) for 58 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 1:9, R¢ = 0.4) to afford the title compound 14 (26.6
mg, 71%, 97:3 E:Z) as white colour solid. The Spectroscopic data are in good agreement with

the previously reported values.!'"

(E)-1,3-Dimethyl-4-styrylimidazolidin-2-one (15); 1-Cinnamyl-3-methylimidazolidin-2-
one (15a)
/ Prepared according to GP-II, combining
N\h\o (E)-(2-(phenylsulfonyl)vinyl)benzene (1a)
x "{ ©/\/\ LN (48.8 mg, 0.2 mmol, 1.0 equiv), and Cat. ||
15 (10.0 mg, 0.04 mmol, 20.0 mol%) in 1,3-
dimethyl-2-imidazolidinone (DMEU) (10.0 mL, 0.02 M) for 35 h. The crude material was
purified by column chromatography (SiO,, Hexane:EtOAc = 1.5:1, Ry = 0.3) to afford the
regioisomeric products 15 and 15a as an inseparable mixture (40.4 mg, 94% combined yield,
98:2 E:Z) with 1T = 4:1 (determined by GC analysis) as colourless liquid. Spectroscopic data
are in agreement with those previously reported.!''* !
'H NMR (300 MHz, CDCl3) & = 7.42-7.36 (m, 2H, 2xCH-aromatiCpgajor), 7.36-7.24 (m, 8H,
3xCH-aromatiCuajor, 3XCH-aromaticminor), 6.62 (d, J = 15.8 Hz, 1H, ArCH=CHnajor), 6.52 (d,
J = 15.9 Hz, 1H, ArCH=CHpinor), 6.20-6.10 (m, 1H, ArCH=CH pinor), 6.05 (dd, J = 15.8, 8.6
Hz, 1H, ArCH=CH mgjor), 4.02-3.90 (m, 3H, CHNCH3major, CH:NCOnminer), 3.51 (t, J = 8.4 Hz,
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1H, CHHNCH3mgjor), 3.29 (s, 4H, 2XCHNpinor), 3.03 (t, J = 8.4 Hz, 1H, CHHNCH3pgjor),
2.81 (s, 6H, NCH3major, NCHsminor), 2.72 (s, 3H, NCH3pmajor) ppm.

BC NMR (75 MHz, CDCl3) 6 = 161.5, 161.3, 136.5, 135.8, 134.2, 132.8, 128.6, 128.5,
128.2, 127.6, 127.3, 126.5, 126.3, 125.0, 58.9, 51.6, 46.7, 45.1, 42.3, 31.4, 31.3, 29.4 ppm.

1-Cinnamyl-1,3,3-trimethylurea (16)
0 Prepared according to GP-II, combining (E)-(2-
X NJ\N/ (phenylsulfonyl)vinyl)benzene (1a)(48.8 mg, 0.2 mmol, 1.0 equiv),
©/\/\ | | and Cat. 1l (10.0 mg, 0.04 mmol, 20.0 mol%) in tetramethylurea
(10.0 mL, 0.02 M) for 35 h. The crude material was purified by

16

column chromatography (SiO,, Hexane:EtOAc = 1.5:1, R¢= 0.4) to afford the title compound
16 (38.8 mg, 89%, 97:3 E:Z) as colourless liquid. The Spectroscopic data are in good

agreement with the previously reported values.!"”

N-(3-Phenylprop-2-yn-1-yl)acetamide (17)

o Prepared according to GP-II, combining
)J\N T ((phenylethynyl)sulfonyl)benzene (1b) (24.2 mg, 0.1 mmol, 1.0
H equiv), and Cat. Il (5.0 mg, 0.02 mmol, 20.0 mol%) in N-

17 methylacetamide (5.0 mL, 0.02 M) for 13 h. The crude material was

purified by column chromatography (SiO,, Hexane:EtOAc = 1:1, Ry = 0.5) to afford the title
compound 17 (11.5 mg, 66%) as colourless liquid.

'H NMR (300 MHz, CDCl3) 6 = 7.45-7.37 (m, 2H, 2xCH-aromatic), 7.34-7.27 (m, 3H,
3xCH-aromatic), 5.72 (br. s, 1H, NH), 4.28 (d, J = 5.1 Hz, 2H, CH,NH), 2.03 (s, 3H,
COCH;) ppm.

BC NMR (75 MHz, CDCl3) 6 = 169.6, 131.7, 128.5, 128.3, 122.5, 84.7, 83.5, 30.1, 23.1
ppm.

IR (Neat) D = 2205, 1680, 1604 cm™.

HRMS (ESI+) m/z calculated forC;;H;;NONa [M+Na]" 196.0738, found 196.0737

N-Methyl-N-(3-phenylprop-2-yn-1-yl)acetamide (18)
o Prepared according to GP-II, combining
J\ ((phenylethynyl)sulfonyl)benzene (1b) (48.4 mg, 0.2 mmol, 1.0

4 N
| equiv), and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in DMA (10.0

18
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mL, 0.02 M) for 14 h. The crude material was purified by column chromatography (SiO»,

Hexane:EtOAc = 1.5:1, Ry = 0.3) to afford the title compound 18 (21.2 mg, 54%) as pale

yellow colour liquid. The Spectroscopic data are in good agreement with the previously

reported values.!'!

2-(Phenylethynyl)tetrahydrofuran (19)

Prepared according to GP-I, combining

y o ((phenylethynyl)sulfonyl)benzene (1b) (48.4 mg, 0.2 mmol, 1.0 equiv),

and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02

19 M) for 36 h. The crude material was purified by column

chromatography (SiO,, Hexane:EtOAc = 19:1, Ry = 0.4) to afford the title compound 19 (29.8

mg, 87%) as pale yellow colour liquid. The Spectroscopic data are in good agreement with

the previously reported values.!'

2-(Phenylethynyl)tetrahydro-2H-pyran (20)

Prepared according to GP-1, combining

P ((phenylethynyl)sulfonyl)benzene (1b) (24.2 mg, 0.1 mmol, 1.0 equiv),

= and Cat. Il (5.0 mg, 0.02 mmol, 20.0 mol%) in THP (5.0 mL, 0.02 M)
20

for 17 h. The crude material was purified by column chromatography
(Si0,, Hexane:EtOAc = 19:1, Ry = 0.5) to afford the title compound 20 (9.8 mg, 53%) as

colourless liquid. The Spectroscopic data are in good agreement with the previously reported

values.'¥

(E)-2-(4-Methylstyryl)tetrahydrofuran (21)
Prepared according to GP-I, combining (E)-1-methyl-4-(2-

X q (phenylsulfonyl)vinyl)benzene (51.6 mg, 0.2 mmol, 1.0 equiv), and

Me 21 Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02

M) for 24 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, R¢ = 0.5) to afford the title compound 21 (23.6
mg, 63%, 96:4 E:7) as colourless liquid. Spectroscopic data are in agreement with those

previously reported.[”- !*!
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(E)-2-(4-(tert-Butyl)styryl)tetrahydrofuran (22)
Prepared according to GP-I, combining (E)-1-(tert-butyl)-4-(2-
X~qg (phenylsulfonyl)vinyl)benzene (60.0 mg, 0.2 mmol, 1.0 equiv), and
‘Bu 22 Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02
M) for 24 h. The crude material was purified by column chromatography (SiO;,
Hexane:EtOAc = 19:1, Ry = 0.5) to afford the title compound 22 (34.4 mg, 75%, 83:17 E:Z)
as colourless liquid. The Spectroscopic data are in good agreement with the previously

reported values.!'®!

(E)-2-(2,4,6-Trimethylstyryl)tetrahydrofuran (23)

Me Prepared according to GP-I, combining (E)-1,3,5-trimethyl-2-(2-

X~ ~qg (phenylsulfonyl)vinyl)benzene (57.2 mg, 0.2 mmol, 1.0 equiv), and

Me Me 23 Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02
M) for 60 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, R¢ = 0.5) to afford the title compound 23 (20.5
mg, 47%, 95:5 E:7) as colourless liquid.
'H NMR (300 MHz, Acetone-ds) 6 = 6.83 (s, 2H, 2xCH-aromatic), 6.52 (d, J = 16.2 Hz, 1H,
ArCH=CH), 5.67 (dd, J = 16.2, 6.3 Hz, 1H, ArCH=CH), 4.49-4.38 (m, 1H, ArCH=CHCHO),
3.94-3.83 (m, 1H, OCHH), 3.74 (dt, J = 7.8, 6.6 Hz, 1H, OCHH), 2.22 (s, 6H, 2xCH3), 2.21
(s, 3H, 1xCHs), 2.18-2.06 (m, 1H, ArCH=CHCHCHH), 2.00-1.86 (m, 2H, OCH,CH,), 1.76-
1.62 (m, 1H, ArCH=CHCHCHH) ppm.
BC NMR (75 MHz, Acetone-ds) & = 138.0, 137.5, 137.3, 135.6, 130.2, 128.9, 81.4, 69.3,
34.2,27.4,21.9 ppm.
HRMS (ESI+) m/z calculated for C;sH0O [M+H] 217.1587, found 217.1585.

(E)-2-(2-([1,1'-Biphenyl]-4-yl)vinyl)tetrahydrofuran (24)
Prepared according to GP-I, combining (E)-4-(2-
X ~qg (phenylsulfonyl)vinyl)-1,1'-biphenyl (64.0 mg, 0.2 mmol, 1.0
Ph 24 equiv), and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0
mL, 0.02 M) for 35 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, R¢ = 0.4) to afford the title compound 24 (36.5

mg, 73%, 87:13 E:Z) as white colour solid.
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'H NMR (300 MHz, CDCl3) 6 = 7.64-7.52 (m, 4H, 4xCH-aromatic), 7.50-7.40 (m, 4H,
4xCH-aromatic), 7.38-7.30 (m, 1H, CH-aromatic), 6.64 (d, J = 15.9 Hz, 1H, ArCH=CH),
6.27 (dd, J = 15.9, 6.6 Hz, 1H, ArCH=CH), 4.51 (dt, J = 7.5, 0.9 Hz, 1H, ArCH=CHCHO),
4.05-3.95 (m, 1H, OCHH), 3.86 (dt, J = 8.1, 7.8, 6.3 Hz, 1H, OCHH), 2.22-2.09 (m, 1H,
ArCH=CHCHCHH), 2.06-1.92 (m, 2H, OCH,CH,), 1.81-1.68 (m, 1H, ArCH=CHCHCHH)
ppm.

BC NMR (100 MHz, CDCls) 6 = 140.7, 140.2, 135.9, 130.6, 129.9, 128.7, 127.2, 127.1,
126.9, 126.8, 79.6, 68.2, 32.4, 25.9 ppm.

HRMS (ESI+) m/z calculated for C;3H ;50K [M+K]+ 289.0995, found 289.0998.

(E)-N-(3-([1,1'-Biphenyl]-4-yl)allyl)-N-methylacetamide (25)
o Prepared according to  GP-II, combining (E)-4-(2-
X Nk (phenylsulfonyl)vinyl)-1,1'-biphenyl (64.0 mg, 0.2 mmol, 1.0
Ph/©/\2:\ | equiv), and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in DMA
(10.0 mL, 0.02 M) for 45 h. The crude material was purified by
column chromatography (SiO,, Hexane:EtOAc = 1:1, R¢ = 0.3) to afford the title compound
25 as an inseparable mixture of rotamer in 1:1 ratio (42.3 mg, 80% overall yield, 73:27 E:Z)
as white colour solid.
'H NMR (300 MHz, CDCl;) & = 7.64-7.53 (m, 8H, 4xCH-aromaticrotamer 4*<CH-
aromatiCrotamer2), 7.49-7.39 (m, 8H, 4xXCH-aromatic otamer1 4XCH-aromaticrotamer2), 7.38-7.30
(m, 2H, 1xCH-aromatictameri,1 XCH-aromaticotamer2), 6.53 (d, J = 15.9 Hz, 1H, ArCH=CH
rotamer1), 0.51 (d, J = 15.9 Hz, 1H, ArCH=CH otamer2), 6.25-6.10 (m, 2H, ArCH=CH rotamer1,
ArCH=CH rotamer2), 4.17 (dd, J = 6.6, 0.7 Hz, 2H, CH;NMe rotamer1 ), 4.08 (dd, J = 5.4, 1.5 Hz,
2H, CH;NMe rotamer2), 3.00 (s, 3H, NCH3 rotamer1), 2.99 (s, 3H, NCH3 rotamer2), 2.16 (s, 3H,
COCH:3 rotamert ), 2.14 (s, 3H, COCH3 rotamer2) ppm.
C NMR (75 MHz, CDCl3) & = 170.8, 170.5, 140.7, 140.6, 140.5, 140.4, 135.6, 135.1,
132.3, 131.3, 128.8, 128.7, 127.4, 127.3, 127.3, 127.2, 126.9, 126.8, 126.8, 124.7, 123.7,
52.6,49.3,35.4,33.5,21.8,21.3 ppm.
IR (Neat) § = 1625 cm™.
HRMS (ESI+) m/z calculated for C;3sH;9NONa [M+Na]+288. 1364, found 288.1365
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(E)-2-(2-(Perfluorophenyl)vinyl)tetrahydrofuran (26)

F Prepared according to GP-I, combining (E)-1,2,3,4,5-pentafluoro-6-

F X"~qg (2-(phenylsulfonyl)vinyl)benzene (66.8 mg, 0.2 mmol, 1.0 equiv),

F E and Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02
26

F M) for 14 h. The crude material was purified by column

chromatography (SiO,, Hexane:EtOAc = 19:1, Ry = 0.4) to afford the title compound 26 (44.2
mg, 84%, 89:11 E:Z) as colouriess liquid.

'"H NMR (300 MHz, CDCl3) 6 = 6.63-6.47 (m, 2H, ArCH=CH), 4.50 (dt, J = 7.0, 4.3 Hz,
1H, ArCH=CHCHO), 4.04-3.93 (m, 1H, OCHH), 3.92-3.81 (m, 1H, OCHH), 2.24-2.10 (m,
IH, ArCH=CHCHCHH), 2.04-1.90 (m, 2H, OCHCH)), 1.80-1.64 (m, IH,
ArCH=CHCHCHAH) ppm.

BC NMR (125 MHz, CDCl3) 6 = 145.8-143.7 (m), 140.9-138.6 (m), 140.1 (t, J = 7.0 Hz),
138.9-136.6 (m), 113.9, 111.9-111.7 (m), 79.4, 68.4, 32.2, 25.7 ppm.

F NMR (125 MHz, CDCls) 6 = -146.2 (dd, J = 21.3, 7.4 Hz), -159.9-(-160.0) (m), -166.5
(dt,J =21.3, 7.8 Hz) ppm.

HRMS (ESI+) m/z calculated for C;,HyoFsONa [MJrNa]+ 287.0471, found 287.0470.

(E)-2-(4-Chlorostyryl)tetrahydrofuran (27)

Prepared according to GP-I, combining (E)-1-chloro-4-(2-

X0 (phenylsulfonyl)vinyl)benzene (55.7 mg, 0.2 mmol, 1.0 equiv), and

cl o7 Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M)

for 19 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, R¢ = 0.4) to afford the title compound 27 (37.5

mg, 90%, 94:6 E:Z) as colourless liquid. Spectroscopic data are in agreement with those

previously reported.””

(E)-2-(2-Chlorostyryl)tetrahydrofuran (28)

Prepared according to GP-I, combining (E)-1-chloro-2-(2-

X~ ~g (phenylsulfonyl)vinyl)benzene (55.7 mg, 0.2 mmol, 1.0 equiv), and Cat.

Cl 28 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 12

h. The crude material was purified by column chromatography (SiO,,
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Hexane:EtOAc = 19:1, R = 0.5) to afford the title compound 28 (35.7 mg, 86%, 91:9 E:Z) as
pale yellow colour liquid. Spectroscopic data are in agreement with those previously

reported.l” 1]

(E)-5-(2-Chlorostyryl)pyrrolidin-2-one (29)
Prepared according to GP-II, combining (E)-1-chloro-2-(2-
X N o (phenylsulfonyl)vinyl)benzene (55.7 mg, 0.2 mmol, 1.0 equiv), and
cl 29 Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in 2-pyrrolidone (10.0 mL,
0.02 M) for 23 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 1:1, R¢ = 0.3) to afford the title compound 29 (35.5
mg, 81%, 97:3 E:Z) as pale yellow colour liquid.
'H NMR (300 MHz, CDCl3) & = 7.50 (dd, J = 7.2, 2.2 Hz, 1H, 1xCH-aromatic), 7.35 (dd, J
=7.2,1.9 Hz, 1H, 1xCH-aromatic), 7.24-7.15 (m, 2H, 2xCH-aromatic), 6.94 (d, J = 15.8 Hz,
1H, ArCH=CH), 6.12 (dd, J = 15.8, 7.6 Hz, 1H, ArCH=CH), 6.01 (br. s, 1H, NH), 4.45-4.31
(m, 1H, CHNH), 2.51-2.32 (m, 3H, COCH,CHH), 2.02-1.89 (m, 1H, CHHCHNH) ppm.
BC NMR (75 MHz, CDCl3) 6 = 178.1, 134.2, 133.2, 132.7, 129.8, 129.0, 127.5, 127.1,
126.9, 56.4, 29.9, 28.4 ppm.
IR (Neat) D = 3222, 1693 cm™.
HRMS (ESI+) m/z calculated for C1,H;;NOCINa [M+Na]" 244.0505, found 244.0506.

(E)-2-(2-Bromostyryl)tetrahydrofuran (30)

Prepared according to GP-I, combining (E)-1-bromo-2-(2-

X0 (phenylsulfonyl)vinyl)benzene (64.6 mg, 0.2 mmol, 1.0 equiv), and Cat.

Br 30 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 26 h.
The crude material was purified by column chromatography (SiO,,
Hexane:EtOAc = 19:1, Ry = 0.3) to afford the title compound 30 (41.2 mg, 81%, 93:7 E:Z) as
pale yellow colour liquid. Spectroscopic data are in agreement with those previously

reported.™ ']

(E)-N-(3-(2-Bromophenyl)allyl)acetamide (31)

o Prepared according to GP-II, combining (E)-1-bromo-2-(2-

@(\/\Nk (phenylsulfonyl)vinyl)benzene (64.6 mg, 0.2 mmol, 1.0 equiv), and
H
Br

Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in N-methylacetamide
31
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(10.0 mL, 0.02 M) for 36 h. The crude material was purified by column chromatography
(Si0,, Hexane:EtOAc = 1.5:1, Ry = 0.4) to afford the title compound 31 (36.7 mg, 72%, 94:6
E:7) as pale yellow solid.

'H NMR (300 MHz, CDCl3) 6 = 7.51 (ddd, J = 15.7, 7.9, 1.4 Hz, 2H, 2xCH-aromatic), 7.29-
7.22 (m, 1H, CH-aromatic), 7.14-7.06 (m, 1H, CH-aromatic), 6.85 (d, J = 15.8 Hz, 1H,
ArCH=CH), 6.15 (td, J = 15.8, 6.1 Hz, 1H, ArCH=CH), 5.72 (br. s, 1H, NH), 4.07 (dt, J =
6.1, 1.4 Hz, 2H, CH>NH), 2.04 (s, 3H, COCHj3) ppm.

BC NMR (100 MHz, CDCly) & = 169.9, 136.3, 132.9, 130.7, 129.0, 128.6, 127.5, 127.1,
123.5, 41.6, 23.3 ppm.

IR (Neat) D = 3303, 1639 cm™.

HRMS (ESI+) m/z calculated for C;;H;;BrNO [M+Na] 276.0000 & 277.9980, found
276.0001 & 277.9950.

(E)-2-(3-Bromostyryl)tetrahydrofuran (32)
Prepared according to GP-I, combining (E)-1-bromo-3-(2-
X0  (phenylsulfonyl)vinyl)benzene (64.6 mg, 0.2 mmol, 1.0 equiv), and Cat.
32 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 21
Br h. The crude material was purified by column chromatography (SiO,,
Hexane:EtOAc = 19:1, R¢ = 0.4) to afford the title compound 32 (43.5 mg, 86%, 94:6 E:Z)
colourless liquid. The Spectroscopic data are in good agreement with the previously reported

values.!'”)

(E)-2-(4-Bromostyryl)tetrahydrofuran (33)
Prepared according to GP-I, combining (E)-1-bromo-4-(2-
X0  (phenylsulfonyl)vinyl)benzene (64.6 mg, 0.2 mmol, 1.0 equiv), and
Br 33 Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02
M) for 21 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, R¢= 0.5) to afford the title compound 33 (44.0
mg, 87%, 96:4 E:Z) as colourless liquid. Spectroscopic data are in agreement with those

previously reported.l”- !
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(E)-4-(2-(Tetrahydrofuran-2-yl)vinyl)benzonitrile (34)
Prepared  according  to GP-I, combining (E)-4-(2-
X~ ~qg (phenylsulfonyl)vinyl)benzonitrile (53.8 mg, 0.2 mmol, 1.0 equiv),
NG 24 and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL,
0.02 M) for 19 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 9:1, Ry = 0.3) to afford the title compound 34 (32.2
mg, 81%, 82:18 E:Z) as colourless liquid. The Spectroscopic data are in good agreement with

the previously reported values."™

(E)-Methyl 4-(2-(tetrahydrofuran-2-yl)vinyl)benzoate (35)
Prepared according to GP-I, combining (E)-methyl 4-(2-
X0  (phenylsulfonyl)vinyl)benzoate (60.4 mg, 0.2 mmol, 1.0 equiv),
MeO,C 35 and Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL,
0.02 M) for 22 h. The crude material was purified by column chromatography (SiO,,
Hexane:EtOAc = 9:1, R¢ = 0.5) to afford the title compound 35 (35.8 mg, 77%, 93:7 E:Z) as
colourless liquid. The Spectroscopic data are in good agreement with the previously reported

values.!'”)

(E)-Methyl 4-(3-(N-methylacetamido)prop-1-en-1-yl)benzoate (36)

o Prepared according to GP-II, combining (E)-methyl 4-(2-

N NJ\ (phenylsulfonyl)vinyl)benzoate (60.4 mg, 0.2 mmol, 1.0
Me020/©/\36/\| equiv), and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in
DMA (10.0 mL, 0.02 M) for 20 h. The crude material was

purified by column chromatography (SiO,, Hexane:EtOAc = 1:1, R¢ = 0.3) to afford the title
compound 36 (38.1 mg, 77%, 92:8 E:Z) as white colour solid. The Spectroscopic data are in

good agreement with the previously reported values.!''™

(E)-2-(4-(Trifluoromethyl)styryltetrahydrofuran (37)
Prepared  according to  GP-I, combining  (E)-1-(2-
o (phenylsulfonyl)vinyl)-4-(trifluoromethyl)benzene (62.4 mg, 0.2
mmol, 1.0 equiv), and Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in
THF (10.0 mL, 0.02 M) for 21 h. The crude material was purified

FaC 37
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by column chromatography (SiO,, Hexane:EtOAc = 19:1, Ry = 0.4) to afford the title
compound 37 (37.3 mg, 78%, 93:7 E:Z) as white colour solid. Spectroscopic data are in

agreement with those previously reported.’® "]

(E)-4-(2-(Tetrahydrofuran-2-ylvinyl)phenol (38)
Prepared  according to GP-I, combining (E)-4-(2-
X0  (phenylsulfonyl)vinyl)phenol (52.0 mg, 0.2 mmol, 1.0 equiv), and
HO 38 Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02
M) for 40 h. The crude material was purified by column chromatography (SiO,,
Hexane:EtOAc = 4:1, Ry = 0.3) to afford the title compound 38 (22.6 mg, 59%, >99:1 E:7) as
white colour solid. The Spectroscopic data are in good agreement with the previously

reported values.!”!

(E)-5-(4-Hydroxystyryl)pyrrolidin-2-one (39)
Prepared according to GP-II, combining (E)-4-(2-
X N © (phenylsulfonyl)vinyl)phenol (52.0 mg, 0.2 mmol, 1.0 equiv),
" and Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in 2-pyrrolidone
(10.0 mL, 0.02 M) for 42 h. The crude material was purified by

column chromatography (SiO,, Hexane:EtOAc = 1:4, Ry = 0.4) to afford the title compound
39 (22.6 mg, 56%, 97:3 E:Z) as white colour solid.

'H NMR (300 MHz, DMSO-ds) 8 =9.51 (s, 1H, OH), 7.80 (s, 1H, NH), 7.24 (d, J = 8.5 Hz,
2H, 2xCH-aromatic), 6.71 (d, J = 8.5 Hz, 2H, 2xCH-aromatic), 6.39 (d, J = 15.8 Hz, 1H,
ArCH=CH), 5.99 (dd, J = 15.8, 7.3 Hz, 1H, ArCH=CH), 4.22-4.10 (m, 1H, CHNH), 2.30-
2.10 (m, 3H, COCH,CHH), 1.80-1.65 (m, 1H, CHHCHNH) ppm.

C NMR (75 MHz, DMSO-ds) & = 176.6, 157.0, 129.3, 128.1, 127.5, 127.2, 115.3, 55.7,
29.8, 28.0 ppm.

IR (Neat) d = 3203, 1672 cm™.

HRMS (ESI+) m/z calculated for C;,H;4NO, [M+H]+204.1019, found 204.1017.

(E)-2-Methoxy-4-(2-(tetrahydrofuran-2-yl)vinyl)phenol (40)
Prepared according to GP-I, combining (E)-2-methoxy-4-(2-
MeO X o (phenylsulfonyl)vinyl)phenol (58.0 mg, 0.2 mmol, 1.0 equiv), and

HO 40 Cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02
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M) for 22 h in front of a 36 W & 23 W household CFL bulb. The crude material was purified
by column chromatography (SiO,, Hexane:EtOAc = 2.3:1, Ry = 0.3) to afford the title
compound 40 (31.8 mg, 73%, >99:1 E:Z) as pale yellow colour liquid.

'H NMR (500 MHz, CDCls) & = 6.96-6.81 (m, 3H, 3xCH-aromatic), 6.50 (d, J = 15.8 Hz,
1H, ArCH=CH), 6.05 (dd, J = 15.8, 6.8 Hz, 1H, ArCH=CH), 5.69 (s, 1H, OH), 4.44 (q, J =
6.8 Hz, 1H, ArCH=CHCHO), 4.02-3.91 (m, 1H, OCHH), 3.89 (s, 3H, OCH3), 3.86-3.78 (m,
1H, OCHH), 2.19-2.04 (m, 1H, ArCH=CHCHCHH), 2.04-1.88 (m, 2H, OCH,CH), 1.78-
1.63 (m, 1H, ArCH=CHCHCHH) ppm.

BBC NMR (125 MHz, CDCl3) & = 146.6, 145.4, 130.6, 129.4, 128.1, 120.3, 114.3, 108.3,
79.9, 68.1, 55.8, 32.4, 25.9 ppm.

HRMS (ESI+) m/z calculated for C13H0:K [M+K]"259.0737, found 259.0734

(E)-5-(4-Hydroxy-3-methoxystyryl)pyrrolidin-2-one (41)
Prepared according to GP-II, combining (E)-2-methoxy-4-(2-
MeO A H © (phenylsulfonyl)vinyl)phenol (58.0 mg, 0.2 mmol, 1.0 equiv),
and Cat. 11 (15.0 mg, 0.06 mmol, 30.0 mol%) in 2-pyrrolidone
(10.0 mL, 0.02 M) for 108 h in front of a 36 W & 23 W
household CFL bulb. The crude material was purified by column chromatography (SiO,,
Hexane:EtOAc = 1:9, Ry = 0.3) to afford the title compound 41 (24.5 mg, 52%, 94:6 E:Z) as

HO 41

yellow dense liquid.

'H NMR (300 MHz, CDCl3) 6 = 6.88 (br. s, 1H, CH-aromatic), 6.87 (br. s, 2H, 2xCH-
aromatic), 6.46 (d, J = 15.7 Hz, 1H, ArCH=CH), 5.96 (dd, J = 15.7, 7.6 Hz, 1H, ArCH=CH),
5.71 (s, 1H, OH), 5.66 (br. s, 1H, NH), 4.36-4.25 (m, 1H, CHNH), 3.91 (s, 3H, OCH3), 2.48-
2.31 (m, 3H, COCH,CHH), 2.02-1.86 (m, 1H, CHHCHNH) ppm.

BC NMR (75 MHz, CDCls) & = 177.9, 146.7, 145.9, 131.2, 128.5, 127.59, 120.4, 114.5,
108.3, 56.5, 55.9, 29.9, 28.7 ppm.

IR (Neat) © = 1701, 1604 cm™.

HRMS (ESI+) m/z calculated forC;3H;sNO3sNa [M+Na]"256.0950, found 256.0951

(E)-2-Methoxy-4-(2-(5-oxopyrrolidin-2-yl)vinyl)phenyl acetate (42)
Prepared according to GP-II, combining (E)-2-methoxy-4-(2-
o)
MeO N N (phenylsulfonyl)vinyl)pheny! acetate (310.0 mg, 0.93 mmol,

AcO 42 1.0 equiv), and Cat. Il (43.0 mg, 0.19 mmol, 20.0 mol%) in 2-
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pyrrolidone (47.0 mL, 0.02 M) for 46 h in front of a 36 W & 23 W household CFL bulb. The
crude material was purified by column chromatography (SiO,, Hexane:EtOAc = 1:1.5, R¢ =
0.4) to afford the title compound 42 (196.0 mg, 76%, 94:6 E:Z) as pale yellow colour solid.
'H NMR (300 MHz, CDCl3) § = 7.02-6.82 (m, 3H, 3xCH-aromatic), 6.49 (d, J = 15.8 Hz,
1H, ArCH=CH), 6.37 (br. s, 1H, NH), 6.07 (dd, J = 15.8, 7.3 Hz, 1H, ArCH=CH), 4.36-4.25
(m, 1H, CHNH), 3.83 (s, 3H, OCH3), 2.46-2.32 (m, 3H, COCH,CHH), 2.29 (s, 3H, COCH3),
1.95-1.86 (m, 1H, CHHCHNH) ppm.

BC NMR (75 MHz, CDCl;) & = 178.3, 168.9, 151.1, 139.5, 135.1, 130.4, 130.2, 122.9,
119.1, 110.1, 56.2, 55.8, 29.8, 28.4, 20.6 ppm.

IR (Neat) D = 3184, 1762, 1689 cm™.

HRMS (ESI+) m/z calculated for C;sH ;sNO4 [M+H]" 276.1230, found 276.1210.

(E)-2-(2-(Naphthalen-2-yl)vinyltetrahydrofuran (43)
Prepared  according to  GP-l, combining (E)-2-(2-

O O X0  (phenylsulfonyl)vinyl)naphthalene (58.8 mg, 0.2 mmol, 1.0 equiv),

43 and Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL,
0.02 M) for 47 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, R¢ = 0.5) to afford the title compound 43 (33.6
mg, 75%, 82:18 E:Z) as pale yellow colour liquid. Spectroscopic data are in agreement with

those previously reported.””- '}

(E)-2-(2-(Tetrahydrofuran-2-yl)vinyl)furan (44)
Prepared according to GP-I, combining (E)-2-(2-
| A\ / o— (phenylsulfonyl)vinyl)furan (46.8 mg, 0.2 mmol, 1.0 equiv), and Cat. Il
o 44 (15.0 mg, 0.06 mmol, 30.0 mol%) in THF (10.0 mL, 0.02 M) for 41 h.
The crude material was purified by column chromatography (SiO,, Hexane:EtOAc = 19:1, R¢
= 0.4) to afford the title compound 44 (26.7 mg, 81%, 94:6 E:Z) as pale yellow colour liquid.

The Spectroscopic data are in good agreement with the previously reported values.!'™

(E)-2-(2-(Thiophen-2-yl)vinyl)tetrahydrofuran (45)
Prepared according to GP-I, combining (E)-2-(2-
| A\ / O— (phenylsulfonyl)vinyl)thiophene (50.0 mg, 0.2 mmol, 1.0 equiv), and Cat.
45 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 36 h.
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The crude material was purified by column chromatography (SiO,, Hexane:EtOAc = 19:1, R¢
= 0.35) to afford the title compound 45 (25.5 mg, 71%, 92:8 E:Z) as colourless liquid. The

Spectroscopic data are in good agreement with the previously reported values.!'> '*]

2-(2,2-Diphenylvinyl)tetrahydrofuran (46)

Prepared according to GP-I, combining (2-(phenylsulfonyl)ethene-1,1-
diyl)dibenzene (64.0 mg, 0.2 mmol, 1.0 equiv), and Cat. 11 (10.0 mg,
0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 18 h. The crude

material was purified by column chromatography (SiO,, Hexane:EtOAc
= 19:1, Ry = 0.4) to afford the title compound 46 (48.2 mg, 96%) as
colourless liquid. The Spectroscopic data are in good agreement with the previously reported

values.!"”!

(E)-Methyl 4-acetamido-2-phenylbut-2-enoate (47)
Prepared according to GP-II, combining (Z)-methyl 2-phenyl-3-
(phenylsulfonyl)acrylate (60.0 mg, 0.2 mmol, 1.0 equiv), and Cat. |1

O
)J\ _— OMe (10.0 mg, 0.04 mmol, 20.0 mol%) in N-methylacetamide (10.0 mL,

H ') 0.02 M) for 23 h. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 1.5:1, R¢ = 0.3) to afford

the title compound 47 (28.4 mg, 61% overall yield, 87:13 E:Z) as colourless liquid.

'H NMR (300 MHz, CDCl3) 6 = 7.45-7.24 (m, 8H, 3xCH-aromaticmajor, 5 CH-aromaticminor),

7.20-7.13 (m, 2H, 2xCH-aromaticmgjor), 6.94 (t, J = 6.2 Hz, 1H, CH- alkenemajor), 6.23 (t, J =

6.6 Hz, 2H, CH- alkeneminor, NHminor), 5.94 (br. s, 1H, NHugjor), 4.20 (t, J = 6.6 Hz, 2H,

CH:NHpinor), 3.90 (t, J = 6.2 Hz, 2H, CH>NHsjor), 3.80 (s, 3H, OCHsminor), 3.74 (s, 3H,

OCHsmajor), 1.98 (s, 3H, COCH; minor), 1.92 (s, 3H, COCH3 major) ppm.

BC NMR (75 MHz, CDCl3) 6 = 170.1, 170.1, 167.9, 167.1, 139.8, 137.0, 136.9, 136.4,

135.2,134.1, 129.4, 128.3, 128.1, 128.1, 128.0, 127.5, 52.2, 52.0, 38.6, 38.4, 23.1, 22.9 ppm.

IR (Neat) D = 1717, 1674, 1604 cm™.

HRMS (ESI+) m/z calculated for Ci3H;sNO;s;Na [M+Na]+ 256.0950, found 256.0952.

47

(E)-2-(4-Phenylbut-1-en-3-yn-1-yl)tetrahydrofuran (48)
Prepared according to GP-I, combining (E)-((4-phenylbut-1-en-3-

X ~qg yn-l-yDsulfonyl)benzene (53.6 mg, 0.2 mmol, 1.0 equiv), and Cat.

=
48
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Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 60 h. The crude material
was purified by column chromatography (Si0,, Hexane:EtOAc = 19:1, Ry = 0.3) to afford the
title compound 48 as an inseparable mixture of stereoisomeric products (31.0 mg, 78%, 1.5:1
E:7) as colourless liquid.

'H NMR (300 MHz, Acetone-ds) &6 = 7.49-7.33 (m, 10H, 5xCH-aromatiCpajor, 5*CH-
aromatiCminor), 6.23 (dd, J = 15.8, 5.7 Hz, 1H, ArCH=CHajor), 6.05 (dd, J = 10.9, 8.1 Hz,
1H, ArCH=CHninor), 5.93 (dd, J = 15.8, 1.4 Hz, 1H, ArCH=CHpgjor), 5.78 (dd, J = 10.9, 1.1
Hz, 1H, ArCH=CHinor), 4.90-4.80 (m, 1H, ArCH=CHCHOinor), 4.38 (dq, J = 7.0, 1.3 Hz,
1H, ArCH=CHCHOysjor), 3.92-3.81 (m, 2H, OCHHusjor, OCHHpinor), 3.78-3.68 (m, 2H,
OCHHmajor, OCHHminor), 2.28-2.16 (m, 1H, IXCH-THFpiner), 2.16-2.08 (m, 1H, 1xCH-
THFminor), 2.00-1.85 (m, 4H, 3XCH-THFmsjor, 1 XCH-THF miner), 1.71-1.56 (m, 2H, 1xCH-
THF major, | XCH-THF inor) ppm.

BC NMR (75 MHz, CDCls) 6 = 143.9, 143.9, 131.4, 131.4, 129.9, 128.2, 128.1, 127.6,
123.3, 123.2,109.9, 109.7, 94.6, 89.8, 87.5, 85.4, 78.7, 77.0, 68.3, 68.2, 32.1, 32.0, 26.1, 25.6
ppm.

IR (Neat) D = 2974, 2869, 2198, 1596 cm™".

HRMS (ESI+) m/z calculated for.C14H;40K [M+K]" 237.0682, found 237.0679

(E)-N-Methyl-N-(5-phenylpent-2-en-4-yn-1-yl)acetamide (49)
0 Prepared according to GP-II, combining (E)-((4-phenylbut-1-en-
AN k 3-yn-1-yl)sulfonyl)benzene (53.6 mg, 0.2 mmol, 1.0 equiv), and

=Z N
| Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in DMA (10.0 mL,

49
0.02 M) for 45 h. The crude material was purified by column

chromatography (SiO,, Hexane:EtOAc = 1:1.5, R¢ = 0.5) to afford the title compound 49 as
an inseparable mixture of rotamer in 1.2:1 ratio (35.9 mg, 84% overall yield, 1:1 E:Z) as pale
yellow colour liquid.

'H NMR (300 MHz, CDCl3) 6 = 7.42 (s, 4H, 2xCH-aromaticotamer1, 2XCH-aromaticotamer2),
731 (s, O6H, 3xCH-aromaticiotameri, 3IXCH-aromaticrotamer2), 6.20-6.05 (m, 2H,
ArCH=CH,otameri, ArCH=CHotamer2), 5.80 (d, J = 159 Hz, 2H, ArCH=CHotamerl,
ArCH=CH,ptame2), 4.08 (d, J = 6.2 Hz, 2H, CH;NMe ;otamert), 4.00 (d, J = 5.0 Hz, 2H,
CH,NME rotamer2), 2.98 (s, 3H, NCH; rotamer1), 2.94 (s, 3H, NCH; rotamer2), 2.11 (s, 6H, COCHj;
rotamerl, COCH33 rotamer2) PpM.

S30



BC NMR (75 MHz, CDCl;) & = 170.7, 170.5, 137.9, 136.9, 131.5, 131.4, 128.4, 128.3,
128.3, 128.2, 123.1, 122.8, 112.4, 111.9, 90.7, 89.91, 87.0, 86.5, 52.3, 48.9, 35.6, 33.6, 21.7,
21.1 ppm.

IR (Neat) D = 2201, 1648 cm™.

HRMS (ESI+) m/z calculated for C;4H;sNONa[M+Na] 236.1051, found 236.1053.

2-(2-Phenylallyl)tetrahydrofuran (50)
Prepared according to GP-I, combining ((2-
o’ phenylallyl)sulfonyl)benzene (48.0 mg, 0.2 mmol, 1.0 equiv), and Cat.
50 Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 48
h. The crude material was purified by column chromatography (SiO,, Hexane:EtOAc = 19:1,
Ry = 0.4) to afford the title compound 50 (27.9 mg, 74%) as colourless liquid. The

Spectroscopic data are in good agreement with the previously reported values.'*”’

N-(3-Phenylbut-3-en-1-yl)acetamide (51)
0 Prepared according to GP-11, combining ((2-

k phenylallyl)sulfonyl)benzene (48.0 mg, 0.2 mmol, 1.0 equiv), and
Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in N-methylacetamide (10.0

Ir=z

51
mL, 0.02 M) for 40 h. The crude material was purified by column

chromatography (SiO,, Hexane:EtOAc = 1.5:1, Ry = 0.3) to afford the title compound 51
(20.1 mg, 54%) as colourless liquid.

'H NMR (300 MHz, CDCl3) 6 = 7.44-7.32 (m, 3H, 3xCH-aromatic), 7.32-7.25 (m, 2H,
2xCH-aromatic), 5.47 (br. s, 1H, NH), 5.38 (d, / = 1.1 Hz, 1H, CH-olefin), 5.12 (d, J = 1.1
Hz, 1H, CH-olefin), 3.37 (dd, J = 12.6, 6.6 Hz, 2H, CH>,NH), 2.73 (dt, J = 6.6, 1.1 Hz, 2H,
CH>CH,NH), 1.92 (s, 3H, COCHj3) ppm.

BC NMR (75 MHz, CDCl3) & = 169.9, 145.5, 140.2, 128.5, 127.8, 126.0, 114.2, 38.2, 35.0,
23.2 ppm.

IR (Neat) b = 1669, 1518 cm™.

HRMS (ESI+) m/z calculated for C;,H;sNONa [M+Na]+ 212.1051, found 212.1050.

Methyl 2-((tetrahydrofuran-2-yl)methyl)acrylate (52)
Prepared  according to  GP-I, combining  methyl  2-
MGOM ((phenylsulfonyl)methyl)acrylate (58.8 mg, 0.2 mmol, 1.0 equiv), and
o 52
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Cat. Il (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 12 h. The crude
material was purified by column chromatography (SiO,, Hexane:EtOAc = 9:1, R¢ = 0.3) to
afford the title compound 52 (17.7 mg, 46%, 76% NMR yield using mesitylene as internal
standard) as pale yellow colour liquid. The Spectroscopic data are in good agreement with the

previously reported values.*

(E)-Methyl 2-methyl-3-(tetrahydrofuran-2-yl)acrylate (53)
Prepared according to GP-I, combining (E)-methyl 2-methyl-3-
MeO X~"~0 (phenylsulfonyl)acrylate (48.0 mg, 0.2 mmol, 1.0 equiv), and Cat. Il
O 53 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL, 0.02 M) for 15 h.
The crude material was purified by column chromatography (SiO,, Hexane:EtOAc = 9:1, R¢
= 0.4) to afford the title compound 53 (29.3 mg, 86%, 97:3 E:Z) as pale yellow colour liquid.

The Spectroscopic data are in good agreement with the previously reported values.'*
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Synthetic Application of the C-H Vinylation Reaction:

Synthesis of () 2-(3-Phenyloxiran-2-yl)tetrahydrofuran (54) via olefin epoxidation:

0
[ m-CPBA (3 equiv) 0
o Na,COs (2 equiv)
DCM,0°C-rt, 12 h
2 54

57%
To an oven dried schlenck round bottom flask, 2 (34.8 mg, 0.2 mmol, 1.0 equiv), Na,COs
(42.3 mg, 0.4 mmol, 2.0 equiv) and DCM (2.0 mL, 0.1 M) were added. The reaction mixture
was cooled to 0 °C. To this cold solution, m-CPBA (77%; 138.0 mg, 0.6 mmol, 3.0 equiv)
was added in portion wise and allowed to stir at room temperature for 12 h. Then the reaction
mixture was neutralized with saturated NaHCOj3 solution (2.0 mL) and diluted with distilled
water (4.0 mL). The organic layer was extracted with ethyl acetate (3 x 5.0 mL). The
combined organic layer was washed with brine, dried over anhydrous Na;SO4, and
concentrated under reduced pressure. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 19:1, Ry = 0.3) to afford the title compound (%) 54
(21.6 mg, 57%, dr = 1:1) as colourless liquid.
'H NMR (500 MHz, CDCl3) 6 = 7.37-7.24 (m, 5H, 5xCH-aromatic), 4.06-3.96 (m, 1H,
CHO-THF), 3.95-3.74 (m, 3H, CH,O-THF, OCHPh), 3.05 (dt, J = 4.2, 4.1, 2.1 Hz, 1H,
CHOCHPh), 2.14-2.03 (m, 1H, CHH-THF), 2.01-1.80 (m, 3H, CHHCH-THF) ppm.
BC NMR (75 MHz, CDCls) & = 137.2, 137.0, 128.4 (2C), 128.1, 128.0, 125.6 (2C), 78.1,
77.3,68.9, 68.7, 64.5, 63.5, 56.8, 55.7, 28.6, 28.0, 25.9, 25.7 ppm.
HRMS (ESI+) m/z calculated for C,H;40,Na [M+Na]" 213.0892, found 213.0893

Synthesis of () (E)-2-(2-(2'-Methyl-[1,1'-biphenyl]-2-yl)vinyl)tetrahydrofuran (55) via

Suzuki cross-coupling reaction:

Pd(PPhs), (5 mol%)
B(OH), Na,CO3 (7.5 equiv)
©\/\/(O> + @
Toluene:H,O:EtOH
Br Me (1:1:0.2)
30

100 °C, 20 h

Me

1.3 equiv
( quv) 55, 48%, dr = 1:1

To a solution of 2-Methylphenylboronic acid (18.0 mg, 0.13 mmol, 1.3 equiv) in Toluene
(300.0 pL), H,O (300.0 pL), ethanol (57.0 pL), Pd(PPh3)4 (5.8 mg, 0.005 mmol, 5.0 mol%),
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Na,CO3 (80.9 mg, 0.76 mmol, 7.5 equiv) and 30 (25.8 mg, 0.10 mmol, 1.0 equiv) were added
under argon atmosphere. The reaction mixture was allowed to stir at 100 °C for 20 h, and
then cooled to room temperature. Saturated NH4Cl solution (2.0 mL) was added and the
aqueous mixture was extracted with EtOAc (3 x 5.0 mL). The combined organic layer was
dried over anhydrous Na,SO,, and concentrated under reduced pressure. The crude material
was purified by column chromatography (SiO,, Hexane:EtOAc = 19:1, Ry = 0.5) to afford the
title compound (£) 55 (12.6 mg, 48%, dr = 1:1) as colourless liquid.

'H NMR (500 MHz, CDCl3) & = 7.62 (dd, J = 7.5, 1.5 Hz, 1H, 1xCH-aromatic), 7.37-7.18
(m, 5H, 5xCH-aromatic), 7.15-7.08 (m, 2H, 2xCH-aromatic), 6.24 (d, J = 15.9 Hz, 1H,
ArCH=CH), 6.08 (ddd, J = 15.9, 6.9, 0.9 Hz, 1H, ArCH=CH), 4.26 (dq, J = 6.9, 2.3 Hz, 1H,
CHO-THF), 3.89-3.79 (m, 1H, CHHOCH-THF), 3.78-3.68 (m, |H, CHHOCH-THF), 2.04 (s,
3H, CHj3), 2.01-1.92 (m, 1H, OCHCHH-THF), 1.92-1.81 (m, 2H, OCH,CH,-THF), 1.66-1.61
(m, 1H, OCHCHH-THF) ppm.

BC NMR (75 MHz, CDCl3) 6 = 140.7, 140.7, 140.6, 136.4, 136.1, 135.1, 135.0, 131.3,
131.3, 130.0, 129.9, 129.9, 129.7, 129.7, 128.9, 127.3, 127.3, 127.2, 127.1, 125.4, 125.3,
125.2,79.9, 79.8, 68.0, 68.0, 32.3, 32.3, 25.8, 25.7, 20.1, 20.0 ppm.

HRMS (ESI+) m/z calculated for C9H,0ONa [M+Na]" 287.1412, found 287.1414.

Synthesis of 1-(3,4-dihydroquinolin-1(2H)-yl)ethanone (56) via olefin hydrogenation
followed by C-N coupling:

WNHAC - . WNHAC .
Br 31 81% 72% N

56  Ac
Reaction conditions: a) Pd/C (10 mol%), H, (1 atm), MeOH (0.12 M), rt, 1 h. b) Pd(OAc), (3 mol%),
(+)-BINAP (5 mol%), Cs,CO; (1.4 equiv), Toluene (0.3 M), 100 °C, 38 h.

N-(3-(2-bromophenyl)propyl)acetamide (B)
o Toadry 5.0 mL round bottom flask containing a magnetic stir bar, 31
NJ\ (60.1 mg, 0.24 mmol, 1.0 equiv), Pd-C (10%) (6.0 mg), MeOH (2.0
@\/Br\/\H mL, 0.12 M) were added. The reaction mixture was then fitted with a
H; balloon (1 atm) and allowed to stir at room temperature for 1 hr. After completion of
reaction confirmed by TLC analysis, the reaction mixture was filtered through celite and

washed with EtOAc (8.0 mL). The combined organic part was dried over anhydrous Na,;SOy,
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and concentrated under reduced pressure. The crude material was purified by column
chromatography (SiO,, Hexane:EtOAc = 1:1, R¢ = 0.4) to afford the title compound B (49.2
mg, 81%) as pale yellow colour liquid. The Spectroscopic data are in good agreement with
the previously reported values.!**!
1-(3,4-dihydroquinolin-1(2H)-yl)ethanone (56)
Prepared according to the literature procedure.**! A dry 10.0 mL Schlenk
©\/Nj tube was charged with Pd(OAc), (1.1 mg, 0.005 mmol, 3.3 mol%) and (rac)-
56 /&O BINAP (4.9 mg, 0.008 mmol, 5.0 mol%). The reaction vessel was evacuated
and flushed with argon. A solution of N-(3-(2-bromophenyl)propyl)acetamide (40.0 mg, 0.16
mmol, 1.0 equiv) in toluene (0.4 mL) was added via cannula. The mixture was heated under
argon at 100 °C for 2 min to dissolve the solids. The reaction vessel was removed from the
oil bath, charged quickly with Cs,COs3 (71.2 mg, 0.22 mmol, 1.4 equiv) and toluene (0.2 mL),
sealed properly, and heated at 100 °C until the aryl bromide was consumed completely (38
h). The reaction mixture was cooled to room temperature, filtered through a short plug of
Si0,, and concentrated. The residue was purified by column chromatography (SiO,,
Hexane:EtOAc = 1:1.5, Ry = 0.6) to afford the title compound 56 (20.1 mg, 72%) as pale
yellow colour liquid. The Spectroscopic data are in good agreement with the previously

reported values.!*¥

Synthesis of () methyl 4-acetamido-2-phenylbutanoate (57) via olefin hydrogenation:

Pd/C (10 mol%), o

H2 (1 atm)
= OMe > OMe
)LH MeOH, rt, 1h, 84% )LH
47 O 57 ©

To a dry 5.0 mL round bottom flask containing a magnetic stir bar, 47 (16.8 mg, 0.07 mmol,
1.0 equiv), Pd-C (10%) (1.6 mg), MeOH (1.4 mL, 0.05 M) were added. The reaction mixture
was then fitted with a H, balloon (1 atm) and allowed to stir at room temperature for 1 hr.
After completion of reaction confirmed by TLC analysis, the reaction mixture was filtered
through celite and washed with EtOAc (5.0 mL). The combined organic part was dried over
anhydrous Na,SO4, and concentrated under reduced pressure. The crude material was
purified by column chromatography (SiO,, Hexane:EtOAc = 1:1.5, R = 0.4) to afford the
title compound (£) 57 (14.2 mg, 84%) as colourless liquid.
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'H NMR (300 MHz, CDCl3) & = 7.38-7.22 (m, 5H, 5xCH-aromatic), 5.64 (br. s, 1H, NH),
3.66 (s, 3H, OCH3), 3.61 (t, J = 7.5 Hz, 1H, CHCO,Me), 3.31-3.13 (m, 2H, CH,NH), 2.38-
2.22 (m, 1H, CHHCH,NH), 2.06-1.94 (m, 1H, CHHCH,NH), 1.91 (s, 3H, COCH;) ppm.

BC NMR (75 MHz, CDCls) & = 174.1, 170.1, 138.3, 128.8, 127.8, 127.5, 52.1, 49.3, 37.9,
33.0, 23.1 ppm.

IR (KBr) o = 1734, 1674 cm’.

HRMS (ESI+) m/z calculated for C3H;7NO;Na [M+Na]+ 258.1106, found 258.1103.

Synthesis of (E)-2-Methoxy-4-(2-(pyrrolidin-2-yl)vinyl)phenol [(x)-Norruspoline] (58)

via amide reduction:

MeO S \ o) LiAIH,4 (6 equiv) - MeO X N
H THF, 0-70 °C, 7h H
AcO 42 50% HO 58

To an oven dried schlenck round bottom flask, 42 (38.0 mg, 0.14 mmol, 1.0 equiv) and THF
(5.0 mL, 0.027 M) were added and cooled to 0 °C. To this cold solution, LiAlH4 (32.0 mg,
0.84 mmol, 6.0 equiv) was added in portion wise and allowed to stir at 70 °C for 7 h. After
completion of reaction confirmed by TLC, reaction mixture was quenched with saturated
Rochelle solution (3.0 mL). The organic layer was extracted with ethyl acetate (3 x 5.0 mL).
The combined organic layer was washed with brine, dried over anhydrous Na,SO,, and
concentrated under reduced pressure. The crude material was purified by column
chromatography (SiO,, DCM:MeOH:NH; = 92:8:2, Ry = 0.4) to afford the title compound (%)
58 (15.1 mg, 50%) as yellow colour liquid. The Spectroscopic data are in good agreement
with the previously reported values.!”!

'H NMR (300 MHz, CDs;0D) 6 = 6.98 (s, 1H, CH-aromatic), 6.83 (d, J = 8.1 Hz, 1H, CH-
aromatic), 6.76 (br s, 1H, OH), 6.72 (d, J = 8.1 Hz, 1H, CH-aromatic), 6.48 (d, J = 15.7 Hz,
1H, CH-olefin), 6.04 (dd, J = 15.7, 7.7 Hz, 1H, CH-olefin), 3.85 (s, 3H, OCH3), 3.73-3.61
(m, 1H, CHNHCH,), 3.57 (br. s, 1H, NH), 3.15-3.01 (m, 1H, NHCHH), 2.98-2.84 (m, 1H,
NHCHH), 2.12-1.96 (m, 1H, NHCH,CHH), 1.96-1.71 (m, 3H, NHCH,CHHCH:) ppm.

BC NMR (100 MHz, CD;0OD) & = 149.2, 147.9, 132.7, 130.4, 128.4, 121.1, 116.3, 110.5,
62.7,46.8, 33.4,30.2, 26.1 ppm.

HRMS (ESI+) m/z calculated for C;3H gNO, [M+H]" 220.1332, found 220.1330.
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Gram Scale Experiment:

(E)-2-styryltetrahydrofuran (2)
To an oven dried 1 L round bottom flask equipped with a magnetic stir
X O  bar, charged with (E)-(2-(phenylsulfonyl)vinyl)benzene (1la) (2.5 g,
2 10.2 mmol, 1.0 equiv) and Cat. 1l (514.0 mg, 2.0 mmol, 20.0 mol%)
followed by THF (511 mL, 0.02 M). The resultant reaction mixture was placed in front of
two 36 W household CFL bulb and allowed to stir for 52 h at 40 °C. After complete
consumption of the starting material (confirmed by TLC analysis), unreacted THF was
distilled out. The reaction mixture was neutralized with saturated aqueous solution of
NaHCO; (10.0 mL) and diluted with distilled water (20.0 mL). The organic layer was
extracted with ethyl acetate (3 x 25.0 mL). The combined organic layer was washed with
brine, dried over anhydrous Na;SQs4, and concentrated under reduced pressure. The crude
material was purified by column chromatography (SiO,, Hexane:EtOAc = 19:1, R¢= 0.7) to
afford the title compound 2 (1.47 g, 83%, 98:3 E:Z) as colourless liquid. All spectroscopic

data is in agreement with those previously reported.!” [

N-cinnamyl-N-methylacetamide (3)
To an oven dried 500 mL round bottom flask equipped with a
©/\/\ T O magnetic stir bar, charged with (E)-(2-
3 (phenylsulfonyl)vinyl)benzene (1a) (1.0 g, 4.1 mmol, 1.0 equiv) and
Cat. 11 (205.5 mg, 0.2 mmol, 20.0 mol%) followed by DMA (204 mL, 0.02 M). The resultant
reaction mixture was placed in front of two 36 W household CFL bulb and allowed to stir for
64 h at 40 °C. After complete consumption of the starting material (confirmed by TLC
analysis), unreacted DMA was distilled out. The reaction mixture was diluted with distilled
water (50.0 mL) and the organic layer was extracted with ethyl acetate (5 x 25.0 mL). The
combined organic layer was washed with distilled water, brine, dried over anhydrous
NaySO4, and concentrated under reduced pressure. The crude material was purified by
column chromatography (SiO,, Hexane:EtOAc = 1:1.5, Ry = 0.4) to afford the title compound
3 as an inseparable mixture of rotamer in 1:1 ratio (621.0 mg, 80% overall yield, 96:4 E:Z) as
pale yellow colour liquid. All spectroscopic data is in agreement with those previously

reported.!'"!
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Mechanistic Investigation:
a) Control experiments:

To gain insights into the reaction mechanism, a series of control experiments was carried out.
Accordingly, the reaction was performed in absence of both catalyst and visible light, which
gave no desired product formation (Eq. S1 and S2). This indicates that the reaction may
proceed via visible light photocatalysis. The reaction also failed to provide the expected
vinylated ether when it was stirred in dark at 50 °C with or without a catalyst suggesting the

requirement of visible light for the success of the reaction (Eq. S3 and S4). Furthermore,

No Catalyst, 30 °C
Phsopn + L) YLK Noreaction  Eg. S1
2 o 36 W CFL bulb
la
Cat. I, 30 °C _
Ph\/\SOZPh + l > Dark >  Noreaction Eq. S2
0 ar
la
Ph Z > catll No reaction Eq. S3
SOPh -+ g 50 °C, Dark
la
No catalyst
Ph\/\SOZPh + Z > Y =  Noreaction Eq. S4
1a e} 50 °C, Dark

performing the reaction in absence of vinyl sulfone resulted in decomposition of the catalyst.
This result suggests that the sulfinyl radical may play a key role in catalyst regeneration

process of the proposed catalytic cycle (Eq. S5).

( \ Cat l,30°C complete decomposition
9) 36 W CFL bulb of the photocatalyst

Eq. S5

Reaction conditions: a solution of cat. 11 (10.0 mg, 0.04 mmol, 20.0 mol%) in THF (10.0 mL,
0.02 M) was allowed to stir for 36 h in front of a 36 W household CFL bulb for 18 h.

Additionally, a very sluggish reactivity for the catalytic direct C-H vinylation reaction was
realized in the presence of a radical inhibitor like TEMPO under otherwise optimal reaction
conditions, delivering the desired product 2 in 27% yield (Eq. S6). The formation of
TEMPO-THF adduct was confirmed by GCMS analysis. This result indicates that the

reaction most likely proceeds via a radical mechanism.
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Pho~ [ \ % catn30°C _ Phz
+
~F"s50,Ph " 36WCFLbulb \/\OO Eq. S6
27% 2

Reaction conditions: a solution of 1la (48.8 mg, 0.2 mmol, 1.0 equiv), cat. Il (10.0 mg, 0.04 mmol,
20.0 mol%) and TEMPO (15.6 mg, 0.10 mmol, 50.0 mol%) in THF (10.0 mL, 0.02 M) was allowed
to stir for 20 h in front of a 36 W CFL bulb, yield refer to the isolated product.

When the reaction was performed using 2.0 mol% of visible light photocatalyst Ir(PPy);
instead of catalyst I1. The desired product 2 was obtained in 25% yield (Eq. S7). This result
may suggest that photoexcited iridium-catalyst could produce phenyl sulfinyl radical via
single electron transfer (SET) process. The in situ generated phenyl sulfinyl radical may
initiate the radical chain reaction by producing a-alkoxyl radical through homolytic activation
of C(sp3)-H bond of ether.

IPPy)s, 30°C  Pho_~
Ph~so.ph + [ ) PPY)s - Eq. S7
2 o 36 W CFL S

1a 2

Reaction conditions: a solution of 1a (48.8 mg, 0.2 mmol, 1.0 equiv), Ir(PPy); (2.6 mg, 0.004 mmol,
2.0 mol%) in THF (10.0 mL, 0.02 M) was allowed to stir for 21 h in front of a 36 W CFL bulb, yield
refer to the isolated product.
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b) Light-dark cycle experiment:

The necessity of visible light for the reaction was further established by performing a light-

dark cycle experiment. It was found that by turning light on and off the reaction can be
switched on and off.

{ \ . 1I,30°C Ph A~
Ph\/\ + Cat ’ >
SOzPh o 36 W CFL bulb

2 O
la
Condition Time (h) Conv. %
Light 6 25
Dark 6 26
Light 6 69
Dark 6 71
Light 6 100

2R eaction conditions: a solution of 1a (0.2 mmol, 1.0 equiv) and cat.
11 (20.0 mol%) in THF (10 mL, 0.02 M) was allowed to stir in front
of a 36 W CFL bulb; conversion was determined by GC analysis.

100 Plot of Light-Dark cycle experiment

Conversion (%)

12

Time (h) 30
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Catalyst Recycle Experiment:

o Ph._~
Ph Cat I1,30°C
~ANgopn [>
o 36 W CFL bulb o

la 2

No. of la (mmol)  Time (h) Yield (%) Cat. Il Recovered

recycle (%)
1 1.00 18 86 78
2 0.77 17 83 68
3 0.53 16 85 66
4 0.35 16 78 36
5 0.12 15 80 73

[IReaction conditions: a solution of 1a (1.0 equiv) and cat. 11 (20.0 mol%) in THF
(0.02 M) was allowed to stir in front of a 36 W CFL bulb; yields refer to the isolated
product.

In the control experiment, it was found that sulfinyl radical played a key role in catalyst
regeneration process, as complete decomposition of the catalyst was observed in absence of
vinyl sulfone. We therefore envisaged that the catalyst recycle experiments need to be
performed in the presence of sulfone. Accordingly, every set of catalyst recycle experiment
was stopped at around 95% consumption of the starting vinyl sulfone. As presented above,
the catalyst could indeed be recovered and reused up to five cycles without realizing
significant loss of its catalytic activity.

S41



UV-Visible Spectra of Photocatalysts (I-1X)
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'H and *C NMR Spectra
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YF NMR Spectrum
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