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1. General Information

Starting materials and reagents were purchased from commercial sources and used as
received unless stated otherwise. All reactions under standard conditions were carried out under
nitrogen and monitored by thin-layer chromatography (TLC) on gel F254 plates. Purification of
reaction products was carried out by flash column chromatography using silica gel 300-400 mesh.
Melting points were recorded on a micro melting point apparatus. Proton nuclear magnetic
resonance spectra (TH NMR) were recorded on a Bruker 400 MHz instrument and chemical shifts
are reported in ppm using the solvent as an internal standard (CDCl; at 7.26 ppm, DMSO-d; at
2.50 ppm). Data are reported as app = apparent, s = singlet, d = doublet, t = triplet, q = quartet, m
= multiplet; coupling constant(s) in Hz. Proton-decoupled carbon nuclear magnetic resonance
spectra (13C NMR and "F NMR) spectra were recorded on a Bruker 400 MHz and Bruker 600
MHz instrument and chemical shifts are reported in ppm using the solvent as an internal standard
(CDCl; at 77.0 ppm). High-resolution mass spectral analysis (HRMS) data were measured on an

Agilent 7890-5975C spectrometer using the ESI technique.

2. Optimization of the reaction conditions

Table 1. Optimization of the reaction conditions®

0 Base air OH
Solvent T

1a

Yield/%?*
Entry  Base(equiv.) Solvent T/C t/h Conv. 92 3a
1 K,CO;(4.0) DMSO 30 4 0 N.R. N.R.
2 KOH (4.0) DMSO 30 4 20 17 15
3 NaOH (4.0) DMSO 30 4 19 17 16
4 MeOK (4.0) DMSO 30 4 99 79 75
5 ‘BuOK (4.0) DMSO 30 4 99 82 81
6 ‘BuONa (4.0) DMSO 30 4 99 89 82
7 ‘BuONa (0.5) DMSO 30 4 25 25 19
8 ‘BuONa (1.0) DMSO 30 4 48 40 36




9 ‘BuONa (2.0) DMSO 30 4 99 88 83
10 ‘BuONa (3.0) DMSO 30 4 99 87 80
11 ‘BuONa (2.0) Toluene 30 4 0 N.R. N.R.
12 ‘BuONa (2.0) THF 30 4 0 N.R. N.R.
13 ‘BuONa (2.0) 1,4-Dioxane 30 4 0 N.R. N.R.
14 ‘BuONa (2.0) CH,Cl, 30 4 0 N.R. N.R.
15 ‘BuONa (2.0) CHCl; 30 4 0 N.R. N.R.
16 ‘BuONa (2.0) Acetone 30 4 0 N.R. N.R.
17 ‘BuONa (2.0)  Ethyl ether 30 4 0 N.R. N.R.
18 ‘BuONa (2.0) DMSO 60 4 99 89 80
19 ‘BuONa (2.0) DMSO 90 4 99 86 82
20 ‘BuONa (2.0) DMSO 120 4 99 58 76
21 ‘BuONa (2.0) DMSO 30 1 81 74 66
22 ‘BuONa (2.0) DMSO 30 2 99 87 82
23 ‘BuONa (2.0) DMSO 30 3 99 89 81

@Reaction conditions: 1a (0.2 mmol, 1.0 equiv.), ‘BuONa (0.4 mmol, 2.0 equiv.), DMSO (2.0 mL); ?GC yields

using naphthalene as an internal standard.

3. Experimental procedures

3.1 Preparation of phenethoxybenzene Substrates

Phenethoxybenzene substrates 1b-1w were prepared according to literature procedures, as

described below.[!]
. (0]
N Br L XM KaCOs (15 equiv.) e ™
( * Rg P> acetone, reflux O~ Pz
1

Phenol (5.94 mmol, 0.594 g), K,CO; (1.120 g, 8.11 mmol), and acetone (30 mL) were added

to a dry 100 mL round bottom flask filled with magnetons, and then the acetone solution
containing (2-bromoethyl)benzene (1.00 g, 5.40 mmol) was dissolved, slowly add flask to round
bottom. The mixture was stirred at 70 °C for 5 h and cooled to room temperature. The reaction
mixture was filtered with a silica gel pad, washed with ethyl acetate (20 mL x 3). The combined
organic phase was dried with anhydrous Na,SO,, filtered and the solvent was evaporated under

vacuum. The residues were purified by silica gel column chromatography.



Characterization data for products 1

o0

1-methoxy-2-phenethoxybenzene (1b)(?): The title compound was obtained in 68% yield
according to reported Procedures, colorless oil. '"H NMR (400 MHz, CDCI;) J: 7.32-7.18 (m, 5H),
6.90-6.85 (m, 4H), 4.19 (t, J = 8.0 Hz, 2H), 3.83 (s, 3H), 3.15 (t, J = 8.0 Hz, 2H); 13C NMR (101
MHz, CDCl;) J: 149.6, 148.4, 138.1, 129.2, 128.6, 126.6, 121.3, 121.0, 113.5, 112.2, 69.9, 56.1,
35.9.
OMe

1-methoxy-3-phenethoxybenzene (1¢): The title compound was obtained in 72% yield according
to reported Procedures, colorless oil. 'TH NMR (600 MHz, CDCl;) ¢: 7.31-7.24 (m, 4H), 7.23-7.19
(m, 1H), 7.14 (t, /= 8.2 Hz, 1H), 6.48 (d, /=2.4 Hz, 1H), 6.47 (d, /J=2.4 Hz, 1H), 6.44 (t,J=2.4
Hz, 1H), 4.13 (t, J = 7.2 Hz, 2H), 3.74 (s, 2H), 3.06 (t, J = 7.1 Hz, 2H); 3C NMR (151 MHz,
CDCly) ¢: 160.8, 160.0, 138.2, 129.8, 129.0, 128.5, 126.5, 106.7, 106.4, 101.0, 68.6, 55.2, 35.7.

1-methoxy-4-phenethoxybenzene (1d)Bl: The title compound was obtained in 66% yield
according to reported Procedures, white solid. 'TH NMR (400 MHz, CDCl;) §: 7.33-7.21 (m, 5H),
6.85-6.79 (m, 4H), 4.12 (t, J = 8.0 Hz, 2H), 3.75 (s, 3H), 3.07 (t, J = 8.0 Hz, 2H); 13C NMR (101
MHz, CDCly) d: 153.9, 153.0, 138.4, 129.0, 128.5, 126.5, 115.6, 114.7, 69.4, 55.8, 35.9.

OMe

0

1,3-dimethoxy-2-phenethoxybenzene (le): The title compound was obtained in 59% yield
according to reported Procedures, colorless oil. '"H NMR (400 MHz, CDCI;) &: 7.29-7.15 (m, 5H),
6.95 (t, J=8.0 Hz, 1H), 6.54 (d, J= 8.0 Hz, 2H), 4.19 (t, /= 8.0 Hz, 2H), 3.78 (s, 3H), 3.10 (t, J =
8.0 Hz, 2H); 3C NMR (101 MHz, CDCl;) §: 153.8, 138.6, 137.3, 129.1, 128.4, 126.2, 123.7,
105.5, 74.0, 56.1, 36.7.



1-methyl-3-phenethoxybenzene (1f): The title compound was obtained in 71% yield according
to reported Procedures, colorless oil. '"H NMR (400 MHz, CDCly) d: 7.29-7.09 (m, 6H), 6.73-6.66
(m, 3H), 4.09 (t, J = 8.0 Hz, 2H), 3.04 (t, J = 8.0 Hz, 2H), 2.27 (s, 3H); 3C NMR (101 MHz,
CDCly) o: 159.1, 139.6, 138.6, 129.4, 129.2, 128.7, 126.7, 121.8, 115.7, 111.6, 68.7, 36.1, 21.7.

@)
o Q.
1-methyl-4-phenethoxybenzene (1g)[*1: The title compound was obtained in 51% yield according
to reported Procedures, colorless oil. 'TH NMR (400 MHz, CDCl;) d: 7.31-7.18 (m, 5H), 7.04 (d, J

= 8.0 Hz, 2H), 6.79-6.76 (m, 2H), 4.11 (t, J = 8.0 Hz, 2H), 3.06 (t, J = 8.0 Hz, 2H), 2.26 (s, 3H);
13C NMR (101 MHz, CDCl3) : 156.8, 138.5, 130.0, 129.1, 128.6, 126.6, 114.6, 68.9, 36.0, 20.6.

o,

1-(tert-butyl)-4-phenethoxybenzene (1h): The title compound was obtained in 48% yield
according to reported Procedures, colorless oil. 'H NMR (400 MHz, CDCl;) d: 7.32-7.16 (m, 7H),
6.83 (d, J= 8.0 Hz, 2H), 4.14 (t, J = 8.0 Hz, 2H), 3.07 (t, J = 8.0 Hz, 2H), 1.28 (s, 9H); 13C NMR
(101 MHz, CDCl;) o: 156.7, 143.5, 138.5, 129.1, 128.6, 126.6, 126.3, 114.1, 68.7, 36.0, 34.2, 31.6.

o}
o X0
1-fluoro-2-phenethoxybenzene (1i): The title compound was obtained in 57% yield according to
reported Procedures, colorless oil. TH NMR (400 MHz, CDCIl3) é: 7.33-7.20 (m, 5H), 7.08-6.98
(m, 2H), 6.93-6.83 (m, 2H), 4.20 (t, /= 8.0 Hz, 2H), 3.12 (t, J = 8.0 Hz, 2H); *C NMR (101 MHz,
CDCly) 0: 152.9 (d, J=246.4 Hz), 146.9 (d,J=11.1 Hz), 138.0, 129.2, 128.6, 126.7, 124.3 (d, J =

4.0 Hz), 121.2 (d, J = 7.0 Hz), 116.3 (d, J = 18.2 Hz), 115.1, 70.2, 35.9. HRMS-ESI (m/z):
[M+Na]* calcd for Ci4H;50F, 239.0848; found, 239.0850.

Eane

1-fluoro-3-phenethoxybenzene (1j): The title compound was obtained in 62% yield according to
reported Procedures, colorless oil. TH NMR (400 MHz, CDCl3) J: 7.30-7.10 (m, 6H), 6.64-6.55
(m, 3H), 6.07 (t, J = 8.0 Hz, 2H), 3.03 (t, J = 8.0 Hz, 2H); 3C NMR (101 MHz, CDCls) J: 163.8



(d, J=246.4 Hz), 160.4 (d, J=11.1 Hz), 138.2, 130.3 (d, /= 10.1 Hz), 129.2, 128.7, 126.8, 110.5
(d, J = 3.0 Hz), 107.6 (d, J = 21.2 Hz), 102.4 (d, J = 24.2 Hz), 69.0, 39.8. HRMS-ESI (m/z):
[M+Na]* calced for Ci4H50F, 239.0848; found, 239.0854.

O

o,
1-fluoro-4-phenethoxybenzene (1k): The title compound was obtained in 60% yield according to
reported Procedures, colorless oil. 'TH NMR (400 MHz, CDCly) &: 7.33-7.19 (m, 5H), 6.96-6.90
(m, 2H), 6.82-6.78 (m, 2H), 4.10 (t, J = 8.0 Hz, 2H), 3.06 (t, /= 8.0 Hz, 2H); 13C NMR (101 MHz,
CDCl3) 0: 157.3 (d, J=239.4 Hz), 155.0 (d, J= 3.0 Hz), 138.2, 129.1, 128.6, 126.6, 115.8 (d, J =
23.2 Hz), 115.5 (d, J = 8.1 Hz), 69.4, 35.9. HRMS-ESI (m/z): [M+Na]* calcd for C;4H,;0F,
239.0848; found, 239.0850.

: A\ ,O\Q/F

F

1,3-difluoro-5-phenethoxybenzene (11): The title compound was obtained in 62% yield
according to reported Procedures, colorless oil. '"H NMR (400 MHz, CDCI;) &: 7.32-7.16 (m, 5H),
6.41-6.33 (m, 3H), 4.07 (t, J= 8.0 Hz, 2H), 3.04 (t, /= 8.0 Hz, 2H); 13C NMR (101 MHz, CDCl3)
0:163.8 (dd, J; =247.0 Hz, /, =152 Hz ), 160.9 (t, J=13.6 Hz), 137.8, 129.1, 128.7, 126.8, 98.4

(dd, J;=21.2 Hz, J, =8.0 Hz ), 96.4 (t, J = 26.3 Hz), 69.3, 35.6. HRMS-ESI (m/z): [M+H]* caled
for C14H,,0F,, 235.0934; found, 235.0935.

1-phenethoxy-4-(trifluoromethyl)benzene (Im)*l: The title compound was obtained in 68%

3

yield according to reported Procedures, colorless oil. "TH NMR (400 MHz, CDCl;) 6: 7.49 (d, J =
8.0 Hz, 2H), 7.32-7.20 (m, SH), 6.90 (d, J = 8.0 Hz, 2H), 4.15 (t, /= 8.0 Hz, 2H), 3.08 (t, /= 8.0
Hz, 2H); 3C NMR (101 MHz, CDCls) d: 161.2, 137.8, 129.0, 128.6, 126.9 (q, J = 4.0 Hz), 126.7,
124.4 (q, J=271.7. Hz), 122.9 (q, J = 32.3 Hz), 114.5, 68.8, 35.6.

(0)
o,
4-phenethoxybenzonitrile (1n)i*l: The title compound was obtained in 74% yield according to
reported Procedures, white solid. 'TH NMR (400 MHz, CDCls) d: 7.57-7.54 (m, 2H), 7.35-7.23 (m,

SH), 6.94-6.91 (m, 2H), 4.21 (t, J = 8.0 Hz, 2H), 3.11 (t, J = 8.0 Hz, 2H); 3C NMR (101 MHz,
CDCly) 8: 162.1, 137.6, 134.0, 129.0, 128.7, 126.8, 119.3, 115.3, 104.0, 69.0, 35.5.



1-nitro-4-phenethoxybenzene (10)!l: The title compound was obtained in 78% yield according

2

to reported Procedures, yellow solid. "TH NMR (400 MHz, CDCls) J: 8.18-8.15 (m, 2H), 7.35-7.24
(m, 5H), 6.94-6.91 (m, 2H), 4.26 (t, J = 8.0 Hz, 2H), 3.13 (t, J = 8.0 Hz, 2H); 13C NMR (101 MHz,
CDCl;) 0: 163.9, 141.5, 137.5, 129.0, 128.7, 126.9, 126.0, 114.5, 69.5, 35.5.

o}
o,
4-phenethoxy-1,1'-biphenyl (1p): The title compound was obtained in 65% yield according to
reported Procedures, colorless oil. 'TH NMR (400 MHz, CDCls) d: 7.55-7.49 (m, 4H), 7.41 (t, J =
8.0 Hz, 2H), 7.35-7.23 (m, 6H), 6.97 (d, J = 8.0Hz, 2H), 4.21 (t, J = 8.0 Hz, 2H), 3.12 (t, /= 8.0

Hz, 2H); 3C NMR (101 MHz, CDCl;) d: 158.4, 140.9, 138.3, 133.9, 129.1, 128.8, 128.6, 128.2,
126.8, 126.7, 126.6, 114.9, 68.8, 35.8.

o0

2-phenethoxynaphthalene (1q)[*: The title compound was obtained in 75% yield according to
reported Procedures, colorless oil. 'TH NMR (400 MHz, CDCly) &: 7.76-7.68 (m, 3H), 7.44-7.39
(m, 1H), 7.36-7.23 (m, 6H), 7.16-7.12 (m, 2H), 4.28 (t, J = 8.0 Hz, 2H), 3.16 (t, J = 8.0 Hz, 2H);
13C NMR (101 MHz, CDCls) d: 156.8, 138.3, 134.6, 129.4, 129.1, 128.6, 127.7, 126.8, 126.6,
126.4, 123.6, 119.0, 106.8, 68.7, 35.8.

AT T

1-methoxy-4-(2-phenoxyethyl)benzene (1r)[’l: The title compound was obtained in 44% yield
according to reported Procedures, colorless oil. 'H NMR (400 MHz, CDCl;) d: 7.26-7.15 (m, 4H),
6.92-6.81 (m, 5H), 4.08 (t, J = 8.0 Hz, 2H), 3.73 (s, 3H), 3.00 (t, J = 8.0 Hz, 2H); 13C NMR (101
MHz, CDCly) 0: 159.0, 158.4, 130.4, 130.1, 129.6, 120.8, 114.7, 114.1, 68.9, 55.3, 35.0.

o}
L0
1-methyl-4-(2-phenoxyethyl)benzene (1s)8]: The title compound was obtained in 52% yield
according to reported Procedures, colorless oil. '"H NMR (400 MHz, CDCls) J: 7.23 (t, J= 8.0 Hz,
2H), 7.12 (dd, J = 8.0, 20.0 Hz, 4H), 6.91-6.85 (m, 3H), 4.09 (t, J = 8.0 Hz, 2H), 3.02 (t, J = 8.0

Hz, 2H), 2.30 (s, 3H); 1*C NMR (101 MHz, CDCl;) ¢: 159.0, 136.1, 135.3, 129.6, 129.4, 129.1,
120.9, 114.7, 68.9, 35.5, 21.2.



LT

1-(tert-butyl)-4-(2-phenoxyethyl)benzene (1t)°1: The title compound was obtained in 49% yield
according to reported Procedures, colorless oil. 'TH NMR (400 MHz, CDCls) J: 7.32 (d, J= 8.0 Hz,
2H), 7.26-7.19 (m, 4H), 6.92-6.87 (m, 3H), 4.12 (t, J= 8.0 Hz, 2H), 3.05 (t, J = 8.0 Hz, 2H), 1.30
(s, 9H); 13C NMR (101 MHz, CDCl;) §: 159.0, 149.4, 135.3, 129.6, 128.9, 125.6, 120.8, 114.7,
68.8,35.4,34.6, 31.6.

Me

i A\ ,O\©

Me
1,4-dimethyl-2-(2-phenoxyethyl)benzene (1u): The title compound was obtained in 22% yield
according to reported Procedures, colorless oil. 'TH NMR (600 MHz, CDCls) d: 7.17 (dd, J = 8.7,
7.2 Hz, 2H), 6.96 (d, J = 7.7 Hz, 1H), 6.94 (s, 1H), 6.89-6.77 (m, 4H), 4.02 (t, J = 7.6 Hz, 2H),
2.98 (t,J = 7.5 Hz, 2H), 2.23 (s, 3H), 2.21 (s, 3H); 13C NMR (151 MHz, CDCl;) d: 158.8, 136.0,

135.5, 133.3, 130.3, 130.2, 129.4, 127.3, 120.6, 114.5, 67.7, 33.1, 20.9, 18.9. HRMS-ESI (m/z):
[M+H]* caled for Ci¢H;30, 227.1430; found, 227.1421.

(0)
L0
1-fluoro-4-(2-phenoxyethyl)benzene (1v)P°!: The title compound was obtained in 41% yield
according to reported Procedures, colorless oil. 'H NMR (400 MHz, CDCl;) d: 7.22-7.13 (m, 4H),
6.91 (t,J=8.7 Hz, 2H), 6.86 (t, /= 7.3 Hz, 1H), 6.81 (d, J=7.5 Hz, 2H), 4.06 (t, /= 6.9 Hz, 2H),

2.98 (t,J = 6.9 Hz, 2H); 3C NMR (101 MHz, CDCLy) J: 161.7 (d, J = 244.4 Hz), 158.7, 134.0 (d,
J=3.2Hz), 1304 (d,J=7.7 Hz), 129.4, 120.8, 115.2 (d, J = 21.2 Hz), 114.5, 68.5, 35.0.

O
AT 0
1-chloro-4-(2-phenoxyethyl)benzene (1w): The title compound was obtained in 38% yield
according to reported Procedures, colorless oil. 'H NMR (600 MHz, CDCl;) d: 7.22-7.17 (m, 4H),
7.14 (d, J= 8.4 Hz, 2H), 6.86 (t, J = 7.4 Hz, 1H), 6.81 (d, J=7.7 Hz, 2H), 4.07 (t, J= 6.8 Hz, 2H),
2.98 (t,J= 6.8 Hz, 2H); 13C NMR (101 MHz, CDCl;) J: 158.7, 136.9, 132.3, 130.4, 129.5, 128.6,

120.9, 114.6, 68.2, 35.2. HRMS-ESI (m/z): [M+H]" calcd for C;4H;30Cl, 233.0733; found,
233.0730.

OO O



1-(2-phenoxyethyl)naphthalene (1x)P°): The title compound was obtained in 46% yield according
to reported Procedures, colorless oil. TH NMR (600 MHz, CDCl;) J: 8.03 (d, J = 8.3 Hz, 1H),
7.80 (d, J = 8.0 Hz, 1H), 7.69 (dd, J = 6.6, 2.8 Hz, 1H), 7.49-7.39 (m, 2H), 7.38-7.33 (m, 2H),
7.23-7.15 (m, 2H), 6.86 (t, J = 7.4 Hz, 1H), 6.84-6.81 (m, 2H), 4.23 (t, J = 7.5 Hz, 2H), 3.51 (1, J =
7.4 Hz, 2H); 3C NMR (151 MHz, CDCl;) ¢: 158.7, 134.1, 133.9, 132.1, 129.5, 128.8, 127.3,
127.0, 126.1, 125.6, 125.5, 123.6, 120.7, 114.5, 67.9, 32.9.

Ph
SAaS
(2-phenoxyethane-1,1-diyl)dibenzene (1y): The title compound was obtained in 35% yield
according to reported Procedures, colorless oil. 'TH NMR (600 MHz, CDCls) §: 7.25-7.11 (m,
12H), 6.85 (t, J= 7.3 Hz, 1H), 6.80 (d, J = 8.1 Hz, 2H), 4.42 (dd, J = 8.3, 5.8 Hz, 1H), 4.40-4.38

(m, 2H); 3C NMR (151 MHz, CDCLy) J: 158.7, 141.6, 129.4, 128.5, 128.4, 126.6, 120.9, 114.7,
70., 50.4. HRMS-ESI (m/z): [M+H]* caled for CaH;50, 275.1430; found, 275.1445.

Me
Sage
(1-phenoxypropan-2-yl)benzene (1z): The title compound was obtained in 57% yield according
to reported Procedures, colorless oil. 'TH NMR (600 MHz, CDCl3) 6: 7.28-7.10 (m, 7H), 6.84 (t, J
= 7.3 Hz, 1H), 6.80 (d, J = 7.6 Hz, 2H), 4.00 (dd, /= 9.1, 5.9 Hz, 1H), 3.86 (dd, J=9.1, 7.9 Hz,
1H), 3.15 (h, J = 7.0 Hz, 1H), 1.33 (d, J = 7.0 Hz, 3H); 3C NMR (151 MHz, CDCI;) ¢: 158.9,

143.6, 129.4, 128.4, 127.4, 126.6, 120.6, 114.6, 73.3, 39.5, 18.2. HRMS-ESI (m/z): [M+H]" calcd
for C;sH,60, 213.1274; found, 213.1281.

T 0

(2-phenoxypropyl)benzene (1aa): The title compound was obtained in 44% yield according to
reported Procedures, colorless oil. 'H NMR (600 MHz, CDCl;) d: 7.26-7.11 (m, 7H), 6.88-6.79
(m, 3H), 4.50 (h, J= 6.1 Hz, 1H), 3.03 (dd, J = 13.6, 5.9 Hz, 1H), 2.74 (dd, /= 13.7, 6.8 Hz, 1H),
1.22 (d, /= 6.1 Hz, 3H); 3C NMR (151 MHz, CDCl;) §: 157.8, 138.2, 129.5, 129.5, 128.3, 126.3,
120.7, 116.0, 74.7, 42.6, 19.4. HRMS-ESI (m/z): [M+H]" caled for C;sH;40, 213.1274; found,
213.1280.

N °
I/

3-(2-phenoxyethyl)pyridine (1ab): The title compound was obtained in 16% yield according to



reported Procedures, colorless oil. TH NMR (600 MHz, CDCl;) J: 8.46 (d, J = 2.3 Hz, 1H), 8.39
(dd, J=4.9, 1.7 Hz, 1H), 7.53 (dt, J = 7.8, 2.0 Hz, 1H), 7.20-7.16 (m, 2H), 7.14 (dd, /= 7.8, 4.8
Hz, 1H), 6.85 (tt, J= 7.4, 1.1 Hz, 1H), 6.80-6.77 (m, 2H), 4.07 (t,J = 6.6 Hz, 2H), 2.98 (t, J = 6.6
Hz, 2H); 3C NMR (151 MHz, CDCl;) J: 158.4, 150.2, 147.8, 136.4, 133.9, 129.4, 123.2, 120.8,
114.4, 67.6, 32.9. HRMS-ESI (m/z): [M+H]* caled for C;3H;30N, 200.1070; found, 200.1076.

S 0)
VR®
2-(2-phenoxyethyl)thiophene (1ac): The title compound was obtained in 36% yield according to
reported Procedures, colorless oil. TH NMR (600 MHz, CDCls) §: 7.36-7.30 (m, 2H), 7.20 (dd, J
=5.2, 1.2 Hz, 1H), 7.02-6.93 (m, 5H), 4.23 (t, J = 6.8 Hz, 2H), 3.35 (t, J = 6.8 Hz, 2H); 13C NMR

(151 MHz, CDCl;) J: 158.6, 140.4, 129.4, 126.8, 125.4, 123.9, 120.9, 114.6, 68.3, 30.0. HRMS-
ESI (m/z): [M+H]* caled for C;,H;,0S, 205.0682; found, 205.0669.

s/\://\’O@

3-(2-phenoxyethyl)thiophene (1ad): The title compound was obtained in 32% yield according to
reported Procedures, colorless oil. TH NMR (600 MHz, CDCl3) d: 7.37-7.30 (m, 3H), 7.14 (dd, J
=2.9, 1.2 Hz, 1H), 7.09 (dd, /= 4.9, 1.4 Hz, 1H), 7.01 (t, /= 7.3 Hz, 1H), 6.99-6.95 (m, 2H), 4.22
(t, J=6.9 Hz, 2H), 3.18 (t, J = 6.9 Hz, 2H); 13C NMR (151 MHz, CDCl;) J: 158.7, 138.5, 129.4,
128.4, 125.4, 121.5, 120.7, 114.5, 67.8, 30.2. HRMS-ESI (m/z): [M+H]* calcd for C;,H;,0S,
205.0682; found, 205.0672.

(4-methoxyphenyl)(phenethyl)sulfane (1ae)i>3l: The title compound was obtained in 46% yield
according to reported Procedures, colorless oil. 'TH NMR (400 MHz, CDCls) ¢: 7.37 (d, J = 8.0,
2H), 7.28 (t,d, J = 8.0, 2H), 7.22 (t, J = 8.0, 1H), 7.16 (d, J = 8.0, 2H), 6.86 (d, J = 8.0, 2H), 3.80
(s, 3H), 3.06 (t, J = 8.0 Hz, 2H), 2.86 (t, J = 8.0 Hz, 2H); 13C NMR (101 MHz, CDCl;) J: 158.9,

140.3, 133.2, 128.5, 128.4, 125.4, 114.6, 55.3, 37.2, 35.9.
H

4-methoxy-N-phenethylaniline (1af)i>’l: The title compound was obtained in 46% yield
according to reported Procedures, gray oil. 'TH NMR (400 MHz, CDCl3) J: 7.25 (t, J = 7.3, 2H),
7.20-7.13 (m, 3H), 7.72 (d, J= 8.0, 2H), 6.51 (d, J= 8.0, 2H), 3.68 (s, 3H), 3.28 (t, d, /= 6.9, 2H),



3.14 (s, 1H), 2.83 (t, J = 6.9 Hz, 2H); 3C NMR (101 MHz, CDCl;) J: 152.1, 142.2, 139.4, 128.7,
128.5,126.3,114.9, 114.3, 55.7, 45.6, 36.8.

3.2 The cleavage C-O bonds of phenethyl ether derivatives

0]
S Np2 i N N
R1—:/ R? '‘BuONa (2:0 equiv.) - R1—: + R20H
DMSO, air, 30 °C =
2

1

An oven-dried Schlenk tube was charged with ‘BuONa (38.5 mg, 0.4 mmol, 2.0 equiv.),
phenethyl ether derivatives (0.2 mmol, 1.0 equiv.), and DMSO (2.0 mL). The tube was sealed, and
the reaction mixture was heated in a 30 °C oil bath while stirring for 1-4 hours. Upon completion
of the reaction, the mixture was cooled to room temperature. Subsequently, the mixture was
acidified to a pH of 1.0 using a 1 M HCI solution and extracted with ethyl acetate (5 mL x 3). The
combined organic layer was dried over anhydrous Na,SO,, and few samples were taken for gas
chromatography (GC) detection. The mixture was then filtered, and the solvent was evaporated
under vacuum. The residues were purified by chromatography on silica gel to yield target

compounds 3.

Characterization data for products 2/3

o
Styrene (2a)l'%: The title compound was obtained in 88% yield according to general Procedure,
colorless liquid. '"H NMR (400 MHz, CDCls) d: 7.39 (d, J = 8.0 Hz, 2H), 7.30 (t, J = 8.0 Hz, 2H),

7.22 (t,J = 8.0 Hz, 2H), 6.70 (dd, J; = 20.0 Hz, J, = 12.0 Hz, 1H), 5.73 (d, J = 16.0 Hz, 1H), 5.22
(d, J=16.0 Hz, 1H); 3C NMR (101 MHz, CDCl;) ¢: 137.7, 137.0, 128.6, 127.9, 126.3, 113.9.

I®h
MeO

1-methoxy-4-vinylbenzene (2r)!'%: The title compound was obtained in 93% yield according to
general Procedure, colorless liquid. 'TH NMR (400 MHz, CDCls) 6: 7.32 (d, J = 8.0 Hz, 2H), 6.83
(d, J = 12.0 Hz, 2H), 6.64 (dd, J = 20.0, 12.0 Hz, 1H), 6.60 (d, J = 20.0 Hz, 1H), 5.10 (d, J = 12.0
Hz, 1H), 3.76 (s, 3H); 3C NMR (101 MHz, CDCl3) d: 159.5, 136.3, 130.5, 127.5, 114.0, 111.6,
55.3.

o
Me'

10



1-methyl-4-vinylbenzene (2s)!'%: The title compound was obtained in 91% yield according to
general Procedure, colorless liquid. 'TH NMR (400 MHz, CDCl;) §: 7.29 (d, J = 8.0 Hz, 2H), 7.11
(d, J = 8.0 Hz, 2H), 6.67 (dd, J; = 20.0 Hz, J, = 12.0 Hz, 1H), 5.68 (d, J = 20.0 Hz, 1H), 5.16 (d, J
=12.0 Hz, 1H); 3C NMR (101 MHz, CDCI5) ¢: 137.7, 136.8, 134.9, 129.3, 126.6, 112.8, 21.3.

o
Bu

1-(tert-butyl)-4-vinylbenzene (2t)l'!): The title compound was obtained in 92% yield according to
general Procedure, colorless liquid.'TH NMR (400 MHz, CDCls) 6: 7.34 (s, 4H), 6.69 (dd, J; =
16.0 Hz, J, = 8.0 Hz, 1H), 5.70 (d, J = 16.0 Hz, 1H), 5.18 (d, J = 8.0 Hz, 1H), 1.31 (s, 9H); B3C

NMR (101 MHz, CDCls) ¢: 151.0, 136.7, 134.9, 126.0, 125.5, 113.1, 34.7, 31.4.
Me

AN

Me
1,4-dimethyl-2-vinylbenzene (2u) : The title compound was obtained in 90% yield according to
general Procedure, colorless liquid. "H NMR (600 MHz,CDCl;) §: 7.45 (s, 1H), 7.18 (d, J= 7.7 Hz,
1H), 7.13 (d, J = 7.8 Hz, 1H), 7.07 (dd, J = 17.4, 11.0 Hz, 1H), 5.78 (dd, J = 17.5, 1.5 Hz, 1H), 5.41
(dd, J=10.9, 1.5 Hz, 1H), 2.47 (s, 3H), 2.45 (s, 3H); 13C NMR (151 MHz, CDCl;) d: 136.5, 135.3,
134.9,132.3, 130.1, 130.1, 128.4, 125.9, 114.7, 20.9, 19.1.

Ih

F

1-fluoro-4-vinylbenzene (2v)!'%: The title compound was obtained in 94% yield according to
general Procedure, colorless liquid. '"H NMR (400 MHz, CDCls) ¢: 7.37-7.34 (m, 2H), 7.00 (t, J =
8.0 Hz, 2H), 6.66 (dd, .J; = 20.0 Hz, J, = 12.0 Hz, 1H), 5.65 (d, J = 16.0 Hz, 1H), 5.21 (d, /= 16.0
Hz, 1H); 3C NMR (101 MHz, CDCLy) 6: 162.5 (d, J = 247.5 Hz), 135.7, 133.8 (d, J = 4.0 Hz),
127.8 (d,J = 8.0 Hz), 115.4 (d, J=21.2 Hz), 113.5 (d, J = 2.0 Hz).

SO

1-chloro-4-vinylbenzene (2w)!'%: The title compound was obtained in 95% yield according to
general Procedure, colorless liquid. 'TH NMR (400 MHz, CDCl;) ¢: 7.31-7.25 (m, 4H), 6.63 (dd,
Ji = 20.0 Hz, J, = 12.0 Hz, 1H), 5.69 (d, J = 20.0 Hz, 1H), 5.24 (d, J = 8.0 Hz, 1H); 3C NMR
(101 MHz, CDCl;) d: 136.1, 135.7, 133.5, 128.7, 127.5, 114.5.

OO

11



1-vinylnaphthalene (2x)[!%l: The title compound was obtained in 92% yield according to general
Procedure, colorless liquid. "TH NMR (600 MHz, CDCl;) J: 7.99 (dd, J = 8.4, 1.5 Hz, 1H), 7.71
(dd, J=7.7, 1.7 Hz, 1H), 7.65 (d, J = 8.2 Hz, 1H), 7.49 (d, J = 7.1 Hz, 1H), 7.42-7.29 (m, 4H),
5.66 (dd, J=17.3, 1.6 Hz, 1H), 5.34 (dd, J = 10.9, 1.6 Hz, 1H); 3C NMR (151 MHz, CDCl;) J:
135.6, 134.3, 133.6, 131.1, 128.5, 128.1, 126.0, 125.7, 125.6, 123.7, 123.6, 117.0.

J

1,1-Diphenylethylene (2y): The title compound was obtained in 85% yield according to general
Procedure, colorless liquid. '"H NMR (600 MHz, CDCls) d: 7.29-7.18 (m, 10H), 5.37 (s, 2H); 13C
NMR (151 MHz, CDCl;) ¢: 150.1, 141.5, 128.2, 128.1, 127.7, 114.3.

ao-Methylstyrene (2z): The title compound was obtained in 85% yield according to general
Procedure, colorless liquid. 'TH NMR (600 MHz, CDCl;) J: 7.59 (d, J = 7.0 Hz, 1H), 7.44 (t, J =
7.8 Hz, 2H), 7.38 (t, J = 7.3 Hz, 1H), 5.50 (d, /= 1.6 Hz, 1H), 5.21 (p, J = 1.6 Hz, 1H), 2.28 (s,
1H); 3C NMR (151 MHz, CDCls) : 143.2, 141.2, 128.2, 127.4,125.5, 112.4, 21.8.
-
B-Methylstyrene (2aa): The title compound was obtained in 79% yield according to general
Procedure, colorless liquid. "TH NMR (600 MHz, CDCl;) d: 7.20 (d, J = 6.6 Hz, 2H), 7.16 (t, J =
7.7 Hz, 2H), 7.06 (t, J = 7.3 Hz, 1H), 6.28 (dq, J = 15.7, 1.8 Hz, 1H), 6.11 (dq, J = 15.7, 6.6 Hz,
1H), 1.75 (dd, J = 6.7, 1.8 Hz, 3H).; 3C NMR (151 MHz, CDCl;) d: 137.9, 131.0, 128.4, 126.7,
125.8,125.6, 18.4, 18.4.
/N

I

NS =

3-vinylpyridine (2ab): The title compound was obtained in 90% yield according to general
Procedure, colorless liquid. 'TH NMR (600 MHz, CDCls) ¢: 8.59 (d, J = 2.3 Hz, 1H), 8.46 (dd, J =
4.8, 1.7 Hz, 1H), 7.71 (dt, J = 8.0, 2.0 Hz, 1H), 7.23 (dd, J = 7.9, 4.8 Hz, 1H), 6.68 (dd, J = 17.7,
11.0 Hz, 1H), 5.81 (d, J=17.5 Hz, 1H), 5.36 (d, /= 11.0 Hz, 1H); 13C NMR (151 MHz, CDCl3) ¢:
148.8, 148.2, 133.4, 133.0, 132.6, 123.4, 116.2.

<

2-vinylthiophene (2ac) : The title compound was obtained in 88% yield according to general

Procedure, colorless liquid. '"H NMR (600 MHz, CDCls) ¢: 7.03 (dd, J = 5.0, 1.4 Hz, 1H), 6.89-

12



6.79 (m, 2H), 6.69 (dd, J = 17.4, 10.9 Hz, 1H), 5.45 (d, J = 17.4 Hz, 1H), 5.02 (d, J = 10.8 Hz,
1H); 13C NMR (151 MHz, CDCl;) d: 143.0, 129.8, 127.2, 125.7, 124.2, 113.2.
g ST NN

-—

3-vinylthiophene (2ad) : The title compound was obtained in 88% yield according to general
Procedure, colorless liquid. 'TH NMR (600 MHz, CDCl;) ¢: 7.18-7.10 (m, 2H), 7.05 (dd, J = 3.0,
1.4 Hz, 1H), 6.60 (dd, J = 17.6, 10.8 Hz, 1H), 5.47 (dd, J=17.5, 1.2 Hz, 1H), 5.08 (dd, J = 10.9,
1.2 Hz, 1H); 3C NMR (151 MHz, CDCl;) d: 140.5, 130.9, 125.9, 124.7, 122.3, 113.5.

e

Phenol (3a)[!%]: The title compound was obtained in 83% yield (15.6 mg) according to general
Procedure, clear crystal. 'H NMR (400 MHz, CDCls) 6: 7.24 (d, J = 8.0 Hz, 2H), 6.93 (t, /= 8.0
Hz, 1H), 6.83 (d, J = 8.0 Hz, 2H), 5.17 (s, 1H); 3C NMR (101 MHz, CDCls) 6: 155.4, 129.7,
120.9, 115.4.

o
OMe

2-methoxyphenol (3b)['3]: The title compound was obtained in 72% yield (17.9 mg) according to
general Procedure, colorless liquid. 'TH NMR (400 MHz, CDCl;) : 6.94-6.91 (m, 1H), 6.88-6.82
(m, 3H), 5.75 (s, 1H), 3.83 (s, 3H); 3C NMR (101 MHz, CDCLy) J: 146.7, 145.7, 121.5, 120.2,
114.7,110.8, 55.9.

OH

OMe

3-methoxyphenol (3¢)!'4l: The title compound was obtained in 70% yield (17.4 mg) according to
general Procedure, colorless liquid. '"H NMR (400 MHz, CDCl;) 6: 7.13 (t, J = 8.0 Hz, 1H), 6.50
(d, J = 8.0 Hz, 2H), 6.43 (d, J = 8.0 Hz, 2H), 5.32 (s, 1H), 3.77 (s, 3H); 3C NMR (101 MHz,
CDCly) 0: 160.8, 156.7, 130.2, 107.9, 106.5, 101.6, 55.3.

o
MeO

4-methoxyphenol (3d)!'2]: The title compound was obtained in 62% yield (15.4 mg) according to
general Procedure, clear crystal. 'H NMR (400 MHz, CDCl;) ¢: 6.81-6.75 (m, 4H), 3.76 (s, 3H);
I3C NMR (101 MHz, CDCl3) : 153.8, 149.5, 116.1, 114.9, 55.8.

13



OMe
OH

OMe

2,6-dimethoxyphenol (3e)['3l: The title compound was obtained in 70% yield (21.6 mg)
according to general Procedure, clear crystal. "TH NMR (400 MHz, CDCly) J: 6.80 (t, J = 8.0 Hz,
1H), 6.58 (d, J = 8.0 Hz, 2H), 5.51 (s, 1H), 3.88 (s, 3H); '*C NMR (101 MHz, CDCl;) J: 147.3,
134.9, 119.1, 104.9, 56.3.

o

Me
m-cresol (30)[13]: The title compound was obtained in 75% yield (16.2 mg) according to general
Procedure, colorless liquid. 'TH NMR (400 MHz, CDCl;) J: 7.10 (t, J = 8.0 Hz, 1H), 6.74 (d, J =

8.0 Hz, 2H), 6.64 (d, J = 8.0 Hz, 2H), 5.55 (s, 1H), 2.27 (s, 3H); 3C NMR (101 MHz, CDCl;) &
155.3, 140.0, 129.5, 121.8, 116.2, 112.4, 21.4.

Me

p-cresol (3g)!'l: The title compound was obtained in 70% yield (15.1 mg) according to general
Procedure, clear crystal. 'TH NMR (400 MHz, CDCls) 6: 7.08 (d, J = 8.0 Hz, 2H), 6.82 (d, J = 8.0
Hz, 2H), 6.23 (s, 1H), 2.34 (s, 3H); 13C NMR (101 MHz, CDCIl3) §: 152.9, 130.2, 115.3, 20.5.

Bu

4-(tert-butyl)phenol (3h)['4l: The title compound was obtained in 78% yield (23.4 mg) according
to general Procedure, white solid. "TH NMR (400 MHz, CDCls) ¢: 7.25 (t, J = 4.0 Hz, 2H), 6.76 (d,
J = 8.0 Hz, 2H), 4.63 (s, 1H), 1.28 (s, 9H); 3C NMR (101 MHz, CDCL;) o: 153.1, 143.5, 126.4,
114.7,34.1, 31.5.

OH
CL
2-fluorophenol (3i)!'®): The title compound was obtained in 71% yield (16.0 mg) according to
general Procedure, colorless liquid. 'TH NMR (400 MHz, CDCl;) : 7.08-6.98 (m, 3H), 6.86-6.81

(m, 1H), 5.51 (s, 1H); 3C NMR (101 MHz, CDCL3) &: 151.2 (d, J = 238.4 Hz), 143.5 (d, J = 14.1
Hz), 124.9 (d, J= 3.0 Hz), 120.9 (d, J= 7.0 Hz), 117.4 (d, J = 2.0 Hz), 115.6 (d, J = 18.2 Hz).

14



; _,OH

F
3-fluorophenol (3j)!!"l: The title compound was obtained in 69% yield (15.5 mg) according to
general Procedure, colorless liquid. 'TH NMR (400 MHz, CDCl;) 6: 7.21-7.15 (m, 1H), 6.69-6.57

(m, 3H), 5.57 (s, 1H); 3C NMR (101 MHz, CDCLy) &: 163.6 (d, J = 246.4 Hz), 156.5 (d, J=11.1
Hz), 130.6 (d, J=10.1 Hz), 111.2 (d, J= 3.0 Hz), 108.0 (d, J = 22.2 Hz), 103.3 (d, J = 25.3 Hz).

o
F

4-fluorophenol (3K)['?l: The title compound was obtained in 83% yield (18.5 mg) according to
general Procedure, white solid. 'TH NMR (400 MHz, CDCI;) J: 6.94-6.90 (m, 2H), 6.78-6.74 (m,
2H),4.80 (s, 1H); 3C NMR (101 MHz, CDCls) 8: 157.3 (d, J = 238.4 Hz), 151.4 (d, J = 2.0 Hz),
116.3 (d, /= 8.0 Hz), 116.0 (d, J = 23.2 Hz).

F< ; _OH

F

3,5-difluorophenol (31)['%): The title compound was obtained in 83% yield (21.6 mg) according to
general Procedure, white solid. 'TH NMR (600 MHz, CDCl;) ¢: 6.43 (dt, J = 9.2, 2.2 Hz, 1H),

6.41-6.36 (m, 2H), 5.56 (s, H); 3C NMR (151 MHz, CDCL3) &: 163.7 (dd, J = 246.9, 15.5 Hz),
157.2 (t,J = 14.1 Hz), 99.4 (dd, J = 28.8 Hz, 15.7 Hz), 96.7 (t, J = 25.7 Hz).

o
F3C

4-(trifluoromethyl)phenol (3m)!'>l: The title compound was obtained in 71% yield (23.1 mg)
according to general Procedure, yellow crystal. 'TH NMR (400 MHz, DMSO-d;) J: 10.29 (s, 1H),
7.52 (d, J = 8.0 Hz, 2H), 6.92 (d, J = 8.0 Hz, 2H); 13C NMR (101 MHz, DMSO-dy) 8: 161.2,
132.0, 127.4 (q, J=4.0 Hz), 125.3 (q, J=271.7 Hz), 116.1.

o
NC

4-hydroxybenzonitrile (3n)l'?l: The title compound was obtained in 87% yield (20.6 mg)
according to general Procedure, white crystal. 'TH NMR (400 MHz, CDCI3) é: 7.55 (d, J = 8.0 Hz,
2H), 6.93 (d, J = 8.0 Hz, 2H), 6.50 (s, 1H); 3C NMR (101 MHz, CDCI;) d: 160.2, 134.3, 119.3,
116.5, 103.0.

15



o
O,N

4-nitrophenol (30)['*l: The title compound was obtained in 86% yield (23.9 mg) according to
general Procedure, yellow crystal. '"H NMR (400 MHz, DMSO-dg) J: 10.99 (s, 1H), 8.07 (d, J =
8.0 Hz, 2H), 6.90 (d, J = 8.0 Hz, 2H); 3C NMR (101 MHz, DMSO-d;) J: 164.3, 140.0, 126.5,
116.1.

o
Ph

[1,1'-biphenyl]-4-0l (3p)[!l: The title compound was obtained in 82% yield (27.9 mg) according
to general Procedure, white solid. 'H NMR (600 MHz, CDCl;) d: 7.55 (d, J= 6.8 Hz, 1H), 7.49 (d,
J=28.6 Hz, 2H), 7.42 (t, J= 7.8 Hz, 2H), 7.31 (t,J= 7.4 Hz, 1H), 6.91 (d, J= 8.6 Hz, 2H), 4.85 (s,
1H); 3C NMR (151 MHz, CDCl3) d : 155.0, 140.7, 134.1, 128.7, 128.4, 126.7, 115.6.

o

naphthalen-2-ol (3q)!'?l: The title compound was obtained in 84% yield (24.2 mg) according to
general Procedure, white solid. TH NMR (400 MHz, CDCl;) é: 7.76 (t, J = 8.0 Hz, 2H), 6.68 (d, J
= 8.0 Hz, 1H), 7.43(t, J = 8.0 Hz, 1H), 7.32 (t, J = 8.0 Hz, 1H), 7.15-7.08 (m, 2H); *C NMR (101
MHz, CDCly) d: 153.3, 134.6, 129.9, 128.9, 127.8, 126.5, 126.3, 123.6, 117.7, 109.5.

MeO

4-methoxyaniline (3af)?"]: The title compound was obtained in 77% yield (23.5 mg) according to
general Procedure, white solid. 'TH NMR (400 MHz, CDCIl5) ¢: 6.74 (d, J= 8.0 Hz, 2H), 6.64 (d, J
— 8.0 Hz, 2H), 3.73(s, 3H), 3.27 (s, 2H); 13C NMR (101 MHz, CDCly) 6: 152.7, 139.9, 116.4, 114.8,

56.3.
0]

@*0,4

benzoic acid (3am)!'8l: The title compound was obtained in 80% yield (19.5 mg) according to
general Procedure, white solid. "TH NMR (400 MHz, CDCl;) ¢: 8.13 (d, J = 8.0 Hz, 2H), 7.62 (t, J
— 8.0 Hz, 1H), 7.49 (t, J = 8.0 Hz, 2H); 3C NMR (101 MHz, CDCLy) &: 172.3, 133.8, 130.2,
129.3, 128.5.
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3.3 The cleavage C-O bonds of of 2,3-dihydrobenzofuran Derivatives

3 _:(jf> ‘BuONa (2.0 equiv.)  p3 @E\
Z~0 DMSO,air, 120 °C ZoH

4 5

An oven-dried Schlenk tube was charged with ‘BuONa (0.4 mmol, 2.0 equiv.), 2,3-
dihydrobenzofuran (0.2 mmol, 1.0 equiv.) and DMSO (2.0 mL). The tube was sealed, and the
reaction mixture was heated in an oil bath at 120 °C while stirring for 4 hours. Upon completion of
the reaction, the mixture was cooled to room temperature. The mixture was then acidified to a pH
of 1.0 using a 1 M HCI solution, extracted with ethyl acetate (5 mL x 3), and the combined
organic layer was dried over anhydrous Na,SO,. After filtration, the solvent was evaporated under
vacuum. The residue was purified by flash chromatography on silica gel to yield the target

compounds.

Characterization data for products 5

S

OH

2-vinylphenol (52)[': The title compound was obtained in 80% yield (19.2 mg) according to
general Procedure, colorless oil. 'TH NMR (400 MHz, CDCl;) ¢: 7.40 (d, J = 8.0 Hz, 1H), 7.15 (4,
J=8.0 Hz, 1H), 6.99-6.91 (m, 2H), 6.80 (d, J = 8.0 Hz, 1H), 5.75 (d, J = 20.0 Hz, 1H), 5.37 (d, J
= 8.0 Hz, 1H), 5.17 (s, 1H); 3C NMR (101 MHz, CDCLy) 0: 152.8, 131.5, 128.9, 127.3, 124.8,
120.9, 115.8.

cC”

OH

(E)-2-(prop-1-en-1-yl)phenol (5b)12%1: The title compound was obtained in 81% yield (21.7 mg)
according to general Procedure, colorless oil. 'TH NMR (400 MHz, CDCl;) ¢: 7.35 (d, J = 8.0 Hz,
1H), 7.12 (t, J = 8.0 Hz, 1H), 6.92 (t, J = 8.0 Hz, 1H), 6.81 (d, J = 8.0 Hz, 1H), 6.63 (d, J = 16.0

Hz, 1H), 6.28-6.20 (m, 1H), 5.35 (s, 1H), 1.94 (d, J = 8.0 Hz, 3H); 3C NMR (101 MHz, CDCl;) 5:
152.3, 128.3, 128.0, 127.4, 125.3, 125.2, 121.0, 115.7, 19.0.

oC
OH
4-fluoro-2-vinylphenol (5¢)??'l: The title compound was obtained in 68% yield (18.8 mg)

according to general Procedure, colorless oil. '"H NMR (600 MHz, CDCls) 6: 7.08 (dd, J=9.4, 3.1
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Hz, 1H), 6.89 (dd, J= 17.6, 11.1 Hz, 1H), 6.83 (td, J = 8.3, 3.1 Hz, 1H), 6.72 (dd, J = 8.8, 4.6 Hz,
1H), 5.72 (d, J = 17.7 Hz, 1H), 5.39 (d, J = 11.1 Hz, 1H), 4.93 (s, 1H); *C NMR (101 MHz,
CDCly) 8: 157.3 (d, J = 239.4 Hz), 148.8 (d, J = 2.0 Hz), 130.5 (d, J = 2.0 Hz), 126.0 (d, J = 8.0
Hz), 116.8 (d, J=8.0 Hz), 116.7, 115.2 (d, J= 23.2 Hz), 113.0 (d, J = 24.2 Hz).

co
OH
4-bromo-2-vinylphenol (5d)[?2l: The title compound was obtained in 75% yield (29.7 mg)
according to general Procedure, colorless oil. 'TH NMR (400 MHz, CDCls) 6: 7.49 (s, 1H), 7.22 (d,
J=28.0 Hz, 1H), 6.85 (dd, J; = 20.0 Hz, J, = 12.0 Hz, 1H), 6.68 (d, /= 12.0 Hz, 1H), 5.74 (d, J =

20.0 Hz, 1H), 5.40 (d, J = 12.0 Hz, 1H), 5.20 (s, 1H); 13C NMR (101 MHz, CDCl3) d: 151.9,
1314, 130.3, 129.9, 127.0, 117.6, 117.1, 113.2.

OH
4-nitro-2-vinylphenol (5¢)!%l: The title compound was obtained in 74% yield (24.4 mg)
according to general Procedure, green crystal. '"H NMR (400 MHz, CDCl;) ¢: 8.31 (s, 1H), 8.04

(d, J= 8.0 Hz, 1H), 6.96-6.89 (m, 2H), 6.57 (s, 1H), 5.88 (d, J = 20.0 Hz, 1H), 5.50 (d, J = 12.0
Hz, 1H); 13C NMR (101 MHz, CDCl3) J: 158.6, 141.5, 129.6, 125.7, 124.7, 123.3, 118.4, 116.1.

)m
OH
1-(4-hydroxy-3-vinylphenyl)ethan-1-one (5f)14: The title compound was obtained in 65% yield
(21.1 mg) according to general Procedure, colorless oil. 'H NMR (400 MHz, CDCl3) o: 8.07(s,

1H), 7.79 (d, J = 8.0 Hz, 1H), 7.37 (s, 1H), 5.85 (d, J = 20.0 Hz, 1H), 5.42 (d, J = 12.0 Hz, 1H),
2.60 (s, 3H); 13C NMR (101 MHz, CDCl3) J: 158.2, 130.8, 129.9, 128.5, 125.0, 116.7, 115.9, 26.4.

4. Mechanistic Studies

4.1 Controlled experiment

An oven-dried Schlenk tube was charged with ‘BuONa (38.5 mg, 0.4 mmol, 2.0 equiv.),
compound 1a (40.0 mg, 0.2 mmol, 1.0 equiv.), DMSO (2.0 mL), and a free radical scavenger (2.0
equiv.). The tube was sealed, and the reaction mixture was heated in a 30 °C oil bath with stirring
for 2 hours. Upon completion of the reaction, the mixture was acidified to pH 1.0 usinga 1 M HCI

solution, and extracted with ethyl acetate (5 mL X 3). The combined organic layer was dried over
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anhydrous Na,SOy, and few samples were taken for GC detection.

. H
. Tempo ‘BuONa (2.0 equiv.) X, 0
DMSO, air, 30 °C

2.0 equiv. 2a, 89% 3a, 81%

‘BuONa (2.0 equiv.) N, OH
DMSO, air, 30 °C

1a 6a, 2.0 equiv. 2a, trace 3a, trace

4 . N OH
. Tempo BuONa (2.0 equiv.) .
DMF, air

0 equiv. 5°C,2.5h 2a, 54% 3a, 47%

2.0 equiv. 5°C,25h 2a, 31% 3a, 30%

0 equiv. -10°C, 100 h 2a, 86% 3a, 82%

2.0 equiv. -10°C, 100 h 2a, 75% 3a, 70%

Scheme 1 Control experiments.

4.2 Deuterium experiment

An oven-dried Schlenk tube was charged with ‘BuONa (0.4 mmol, 2.0 equiv.), 2,3-
dihydrobenzofuran 4a (0.2 mmol, 1.0 equiv.) and DMSO-d; (2.0 mL). The tube was sealed, and
the reaction mixture was heated in a 120 °C oil bath while stirring for 2 hours. Upon completion of
the reaction, the mixture was cooled to room temperature. The reaction mixture was then acidified
to pH 1.0 using 1 M HCI solution, extracted with ethyl acetate (5 mL x 3), and the combined
organic layer was dried over anhydrous Na,SO,4. The solution was filtered, and the solvent was
evaporated under vacuum. The residue was purified by flash chromatography on silica gel to yield

the target compounds.

D (50%)

1
1
BuONa (2.0 equiv.) 5 ©j§ BuONa (2.0 equiv.)
o DMSO-dg, air, 120 °C oH DMSO-dg, air, 120 °C
1
i

D (50%)

OH OH

4a 53'd1 ba 5a 'd1

Scheme 2 Deuterium experiment.

19



x10 2 |+ES| Scan (rt 0.172-3.445 min, 199 scans) Frag=175.0vV TZQ1.d

D C,H.0D
@ [M+H]* : 122.0711
OH Found : 122.0715

12201 1220712 1220713 1220714 1220715 1220716 120717 1220718 1220719 122.072
Counts vs. Mass-to-Charge (m/z)

D —-1
O =k e W= =

lag ( 0.2 mmol, 1.0 equiv.) were added to a oven-dried Schlenk tube equipped with a stir bar
along with ‘BuONa ( 0.4 mmol, 2.0 equiv.) and DMSO-ds (2.0 mL). The reaction mixture was
stirred at 120 °C under air atmosphere for 2 hours. Then, the reaction mixture was cooled to the

room temperature. The mixture was directly sampled for NMR analysis.

D (26%) | D (26%)
OH " Bu0Na (2.0 equiv.) UL X BuONa (2,0 equiv.) M
DMSO-d, air, 120 °C H E DMSO-dg, air, 120 °C H
1ag 2a-d, | 2a 2a-d,

Scheme 3 Deuterium experiment.

4.3 Radical trapping

A total of 40.0 mg (0.2 mmol, 1.0 equiv.) of 1a was added to an oven-dried Schlenk tube
equipped with a stir bar, along with 38.5 mg (0.4 mmol, 2.0 equiv.) of ‘BuONa, 117.0 mg (0.75
mmol, 3.0 equiv.) of Tempo, and 2.0 mL of DMSO. The reaction mixture was stirred at 30 °C
under an air atmosphere for 1 hour. Subsequently, the mixture was allowed to cool to room
temperature. Saturated NaCl aqueous solution (5 mL) was then added, and the mixture was

extracted with ethyl acetate (5 mL x 3). The organic phase was collected for HRMS analysis.

‘BuONa (2.0 equiv.) ﬂ
N /O\
0 Tempo (3.0 equiv.) (') o N
+
DMSO, air, 30 °C : J o :

1a

Detected by HRMS

Scheme 4 Radical trapping.
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44 5
il B [M+H]* : 354.2428
3 7% Found : 354.2427
251 o
5 o
154 \©
‘[.
051
|

384 35405 2541 35415 3542 25425 3\/43 35435 3544 25445 3545 35455 3546 35465
Counts vs. Mass-to-Charge (m/z)

x104 |+ESI Sean (rt: 0.088 min) Frag=175.0V YZQ-1.d
354

[M~+H]*: 250.1802
PeN Found : 250.1788

| o
1.5

2498 250 2501 2502 2503 2504 2505 2506 2507 2508 2509 251 2511
Counts vs. Mass-to-Charge (miz)
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6. NMR spectra of substrates and products
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1-methoxy-3-phenethoxybenzene (1c)
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1-methoxy-4-phenethoxybenzene (1d)
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1,3-dimethoxy-2-phenethoxybenzene (1e)
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1-methyl-3-phenethoxybenzene (1f)
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1-methyl-4-phenethoxybenzene (1g)
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1-(tert-butyl)-4-phenethoxybenzene (1h)
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1-fluoro-2-phenethoxybenzene (1i)
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1-fluoro-3-phenethoxybenzene (1))
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1-fluoro-4-phenethoxybenzene (1k)
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1,3-difluoro-5-phenethoxybenzene (11)
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1-phenethoxy-4-(trifluoromethyl)benzene (1m)

4,30, 1. Ir -
§5H538RA8YNIIREE 823 gg%
P P P P P P P P P P P P P P D D o T T e RNl
| e — - S
O
CF3
TH NMR (400 MHz, CDCl3)
_J L L L o _J I G U - R S
L ol T T
.. 0 |||I. 5 ILII. 1] ‘jlﬁ 'J.Iﬂ i_u.l_) I-c,rn T.I.') .0 ti.IF\ 60 55 i =|I0 : I.I.') .0 .I.IF| 'J.‘U 2.0 1 I.' I.I{} {I-I.-T U.I ] UI. 5
s4. 32 1. 1r :g BS&SEE;F_‘_S o 2
3 hREREEEET 2 2
[ | e I |
oL
CF4
3¢ NMR (101 MHz, CDCl3)
LL
L] I‘.Ihl I!I‘J ITIu ItIiU' ':HJ II!rJ Il-!D I:I!fl I:‘I IfII(_II ( '\_'fl HIU ?IL'I L] 5‘0 1IfJ ll:ll '.!IfJ Ilﬂ (1]

35



4-phenethoxybenzonitrile (1n)
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1-nitro-4-phenethoxybenzene (10)
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4-phenethoxy-1,1'-biphenyl (1p)
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O

TH NMR (400 MHz, CDCly)

2-phenethoxynaphthalene (1q)
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1-methoxy-4-(2-phenoxyethyl)benzene (1r)
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1-methyl-4-(2-phenoxyethyl)benzene (1s)
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1-(tert-butyl)-4-(2-phenoxyethyl)benzene (1t)
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1,4-dimethyl-2-(2-phenoxyethyl)benzene (1u)
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1-fluoro-4-(2-phenoxyethyl)benzene (1v)

16T
86°T
66°7

S0t
90t
Wt

08°9
18
89

189
069
169
£69
L
STL
L
L
8¥L
61°L
6I°L
0L

=80T

e

"H NMR (800 MHz, CDCls)

60°T

00T
Hﬁ.__._
007

96°FE—

Sr89—

6L°9L
S.EW
L

PEHII
$ESIT
STST1
oz’
Tl
eﬂ.__:w
061
_s..,:\
Wl

69851~
09T
-

o
13¢ NMR (151 MHz, CDCls)

ro

ZEI'U IBIO léﬂ

T
210

44

f1 (ppm) —



1-chloro-4-(2-phenoxyethyl)benzene (1w)
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1-(2-phenoxyethyl)naphthalene (1x)
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(2-phenoxyethane-1,1-diyl)dibenzene (1y)
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(1-phenoxypropan-2-yl)benzene (1z)

wr
Pl

e
183
sr'e
or's
e
8I'¢
sg'e
og'e
og's
89'¢
86°¢
66°¢
00F
i
089
59
9
589
we
FI'L
FIL
SI'L
SIL
STy
oLy
or'L
or'LA
L]
e
81
8I'L]
sred
6I'L
61'L
0L
0L
0L
L
wL
€L
L
L
STL
UL

Me

S

H NMR (600 MHz, CDCl3)

=

=10°¢

=66°0

«10°T
0T

FI0E
k8oL

£1 (ppm)

sT—

§6°6E—

OE'EL

6L'9L
e=.FW
e

(13415
9071

85971
%Ek
SHRTIE
8561

SOEPT—

£6°88T—

Me

13C NMR (151 MHz, CDCls)

=10

T T
120 110

T
130

200 190

210

1 (ppm)

48



(2-phenoxypropyl)benzene (1aa)
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3-(2-phenoxyethyl)pyridine (1ab)

L6T
867
66T
920F
Lot
80°F
8L’
8L9:
8L9
6L
6L9
089
089
080
£8°0
89
89
89
89
80
98°
98°¢
989
£IL
£TL
¥rL
STL
L
L
Ay
LrL
i
8T°L
8I'L
6I°Ly)
[1¥4
WL
WL

8L
£8°L
£8°L
FE'L
6E°8:
6578
68°8:

'8
948
LF8:

S
=

N
I
TH NMR (600 MHz, CDCl3)

=1t

IENNETY | S

=17

£1 (ppm)

S8TE—

19—

6L9L
.:_._FW
TTLL

s
ST~
i
ST
wE

EIaN

SLLFT~
SI0ST-—

T8sT—

O

L

3C NMR (151 MHz, CDCls)

T
210

f1 (ppm)

50



2-(2-phenoxyethyl)thiophene (1ac)
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3-(2-phenoxyethyl)thiophene (1ad)
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(4-methoxyphenyl)(phenethyl)sulfane (1ae)
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4-methoxy-/N-phenethylaniline (1af)
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Styrene (2a)
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1-methoxy-4-vinylbenzene (2r)
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1-methyl-4-vinylbenzene (2s)
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1-(tert-butyl)-4-vinylbenzene (2t)

f-1-23, 10, fid ' N
! ’ § Q{NEEs gE 38
~ @8 W w0 W W
| e L N

/@/\\
‘Bu

TH NMR (400 MHz, CDCl3)

—1.308

o oo

I.n IIJI.5 IUI.‘J 'J.Ii ‘_I.IFJ ?i.lf\ !‘."J Tl.i 7.0 ol.ﬁ o.lﬂ o1 f\l.-_:i . a.lﬂ ll-| I.rll J.I.i 'ﬁ.ID 2 .I."| Ulf\ Il.-
wi=1-23. 11. fid 3 9‘_3 gm S

§ 83 8 ¢ E

| VOO | I

o
Bu
3¢ NMR (101 MHz, CDCl3)
‘ N

| ) ; : ! ) y ¥ ?IU t'\ll ) 5‘0 IIU 'Jlfl Ir(l II o

T T T T T T
210 00 190 180 170 LEAy 150 140 (K1) 130 110 100 a0 50

f1 (ppm)

58



1,4-dimethyl-2-vinylbenzene (2u)
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1-fluoro-4-vinylbenzene (2v)
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1-chloro-4-vinylbenzene (2w)
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Inaphthalene (2x)
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1,1-Diphenylethylene (2y)
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a-Methylstyrene (2z)

8TT
an.uwv
8TT

s
e
e
s

ws
=Wm\
e

L
9L
L
LEL
LEL
8€L
8€L
6EL
68 L
6FL

L
L
Lt
Wi
SL
Wi
8L
8¢l
6L
65L
65L
Wi
we

TH NMR (600 MHz, CDCly)

N

=We

=€0°T
=1

Ng.ﬁ
00T
M::.N

4.0

4.5
£1 (ppm)

Wwi—

6L79L
0L W
TweL

sETn—

ST
9 120~
srszr”

T~
STERT

13C NMR (151 MHz, CDCl3)

T
190

T
200

210

£1 (ppm)

64



B-Methylstyrene (2aa)
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3-vinylpyridine (2ab)
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3-vinylthiophene (2ad)
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3-methoxyphenol (3¢)
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4-methoxyphenol (3d)
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2,6-dimethoxyphenol (3e)
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4-(tert-butyl)phenol (3h)
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2-fluorophenol (3i)
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3-fluorophenol (3j)
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4-fluorophenol (3k)
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3,5-difluorophenol (31)
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4-(trifluoromethyl)phenol (3m)
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4-hydroxybenzonitrile (3n)
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4-nitrophenol (30)
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naphthalen-2-ol (3q)
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4-methoxyaniline (3af)
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benzoic acid (3am)
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2-vinylphenol (5a)
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4-fluoro-2-vinylphenol (5¢)
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4-bromo-2-vinylphenol (5d)
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4-nitro-2-vinylphenol (Se)
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1-(4-hydroxy-3-vinylphenyl)ethan-1-one (5f)
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Deuterated styrene (2ag-d;)
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