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I. Materials and Methods

All reagents and solvents were commercially available (Aldrich, Aladdin, Alfa Aesar and
Fluorochem) and were used without further purification. Flash column chromatography was
performed over silica gel 200-300 mesh. Melting points were measured with a Fisher Johns
apparatus and are uncorrected. 'H NMR spectra were recorded on Bruker spectrometers at 300 MHz
and are reported relative to residual solvent signals. Data for 'HNMR spectra are reported as follows:
chemical shift (8 ppm), multiplicity, coupling constant (Hz), integration. Data for C NMR are
reported in terms of chemical shift at 75 MHz and reported in terms of chemical shift (5 ppm). Data
for ’F NMR are reported in terms of chemical shift at 282 MHz and reported in terms of chemical
shift (& ppm). High-resolution mass spectra were obtained on Agilent 6520 Accurate-Mass Q-TOF
LC/MS mass spectrometer with ESI source and APCI source and Thermo Scientific Q Exactive GC
Orbitrap GC-MS/MS System with EI source.
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II. Experimental Procedures
A. Preparation of 2-ynylphenol substrates
Most of the 2-ynylphenol derivatives were prepared according to Scheme 1 using a modified variant

of the method reported by Yoneda, Sun and Kondoh.'”
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Scheme 1

General procedure for MOMCI protection (GP1). 2-Iodophenol (1 eq.) was added portionwise
to a suspension of NaH (1.5 eq.) in THF (0.1 M) at 0 °C. After stirred for 5 mins, chloromethyl
methyl ether (2 eq.) was added. The reaction mixture was then allowed to warm to room temperature
and stirred until the phenol was consumed. The reaction was quenched with water at 0 °C, and the
product was extracted with ethyl acetate. The combined organic layer was washed with brine, dried
over anhydrous Na,SQ,, filtered, and concentrated. The residue was purified by flash column

chromatography to obtain intermediate B.
The following compounds were synthesized according to the above procedure:

2-(Methoxymethoxy)iodobenzene (1a-1). Colorless oil (9.06 g, 86%); 'H

I NMR (300 MHz, CDCl3): §="7.78 (d,J=7.8 Hz, 1H), 7.39-7.20 (m, 1H), 7.07

o o (d, J=8.2 Hz, 1H), 6.76 (t, J = 7.6 Hz, 1H) , 5.25 (s, 2H), 3.52 (s, 3H) ppm;

C NMR (75 MHz, CDCls): & = 156.0, 139.5, 129.5, 123.7, 114.9, 94.9, 87.2, 56.5 ppm; ESI-

HRMS calcd for CgHoINaO, [M+Na]': 286.9539, found 286.9537 [M+Na]".
1-fluoro-3-iodo-2-(methoxymethoxy)benzene (1p-1). Colorless oil (395.9
! mg, 84%); 'H NMR (300 MHz, CDCls): & = 7.55 (d, J = 8.0 Hz, 1H), 7.13-
0" SoMe 7-03 (m, 1H), 6.85-6.75 (m, 1H), 5.20 (s, 2H), 3.65 (s, 3H) ppm; "’F NMR
F (282 MHz, CDCl3) 6 = -125.4 ppm; >C NMR (75 MHz, CDCL): & = 154.8

(d, J=251.0 Hz), 144.6 (d, J = 12.6 Hz), 134.6 (d, J = 3.5 Hz), 125.9 (d, J= 7.8 Hz), 117.2 (d, J =

20.3 Hz), 99.0, 92.4, 58.1 ppm. The spectroscopic data was in agreement with the literature values.”
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4-chloro-1-iodo-2-(methoxymethoxy)benzene (1q-1). Colorless oil

I (382.7 mg, 82%); '"H NMR (300 MHz, CDCLy): 8 = 7.67 (d, J = 8.4 Hz,
CI/@O/\OMe 1H), 7.08 (s, 1H), 6.77 (d, J = 8.4 Hz, 1H), 5.23 (s, 2H), 3.51 (s, 3H)
ppm; °C NMR (75 MHz, CDCls): § = 156.7, 139.8, 135.1, 123.8, 115.5, 95.1, 84.4, 56.5 ppm. The

spectroscopic data was in agreement with the literature values.’

4-bromo-1-iodo-2-(methoxymethoxy)benzene (1r-1). Colorless oil

/©il (434.5 mg, 95%); 'H NMR (300 MHz, CDCls): & = 7.60 (d, J = 8.3 Hz,

Br 0" NOMe 1H),7.21(d,J=2.1 Hz, 1H), 6.90 (dd, /= 8.3, 2.1 Hz, 1H), 5.22 (s, 2H),

3.50 (s, 3H) ppm; °C NMR (75 MHz, CDCl;): 8 = 156.8, 140.2, 126.7, 122.8, 118.3, 95.1, 85.3,
56.6 ppm; EI-HRMS: m/z [M]" calcd for CsHgBrIO,: 341.8752, found 341.8745 [M]".

2-iodo-1-(methoxymethoxy)-4-methylbenzene (1s-1). Colorless oil

Me\@i ! (452.0 mg, 95%); 'H NMR (300 MHz, CDCly): 8 = 7.60 (s, 1H), 7.07

0" “oMe (d.J=83Hz 1H), 6.95 (d,J=8.3 Hz, 1H), 5.19 (s, 2H), 3.51 (s, 3H),

2.25 (s, 3H) ppm; °C NMR (75 MHz, CDCL3): 8 = 154.0, 139.7, 133.4, 130.0, 115.0, 95.2, 87.2,
56.3, 20.0 ppm.

4-chloro-2-iodo-1-(methoxymethoxy)benzene (1t-1). Colorless oil

Cl ! (685.6 mg, 73%); '"H NMR (300 MHz, CDCly): 8 =7.75 (s, 1H), 7.25 (d,

\@OAOMe J=8.8Hz, 1H), 6.99 (d, /= 8.8 Hz, 1H), 5.21 (s, 2H), 3.50 (s, 3H) ppm;
C NMR (75 MHz, CDCls): & = 155.0, 138.6, 129.3, 127.6, 115.4, 95.2, 87.3, 56.4 ppm.

1-(3-iodo-4-(methoxymethoxy)phenyl)ethan-1-one (1u-1). White
O
| solid (395.4 mg, 85%); mp 35-36 °C; 'H NMR (300 MHz, CDCls):
Me)J\(:[ 8=28.39 (t,J= 1.8 Hz, 1H), 7.90 (dt, J = 8.8, 1.9 Hz, 1H), 7.09 (dd,
O/\OM = 13
€ J=8.7,14Hz, 1H), 5.31 (s, 2H), 3.51 (s, 3H), 2.55 (s, 3H) ppm; "C

NMR (75 MHz, CDCl;): 6= 195.6, 159.6, 140.1, 132.6, 130.3, 113.5, 94.7, 86.8, 56.7, 26.4 ppm;
ESI-HRMS calcd for C;oH ;103 [M+H]": 306.9826, found 306.9820 [M+H]".

3-iodo-4-(methoxymethoxy)-1,1'-biphenyl (1v-1). Colorless oil

Ph ' (457.2 mg, 99%); 'H NMR (300 MHz, CDCLy): & = 7.98-7.87 (m, 1H),
\@O/\OMe 7.45-7.38 (m, 3H), 7.32 (t, J= 7.5 Hz, 2H), 7.23 (t, J = 7.2 Hz, 1H), 7.03

(d,J = 8.5 Hz, 1H), 5.17 (s, 2H), 3.4 (s, 3H) ppm; *C NMR (75 MHz, CDCL3): & = 155.5, 139.3,

138.0, 137.0, 128.8, 128.2, 127.3, 126.8, 115.0, 95.1, 87.7, 56.5 ppm; EI-HRMS: m/z [M]" calcd
for C14H;3105: 339.9960, found 339.9947 [M]".

General procedure for Sonagashira Reaction (GP2). PdCl,(PPh;), (2 mol%) and Cul (2 mol%)
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were added to a solution of alkyne (1.1 eq.) and aryl iodide (1.0 eq.) in triethylamine (0.1 M). The
resulting mixture was stirred at room temperature until the reaction was completed. On completion,
ethyl acetate was added to the mixture, and the mixture was filtrated through a pad of Celite. After

concentrating and purifying by flash column chromatography, intermediate C was obtained.
The following compounds were synthesized according to the above procedure:

1-(methoxymethoxy)-2-(phenylethynyl)benzene (1a-2). Colorless oil (3.19

, 88%); 'H NMR (300 MHz, CDCl): 8 = 7.61-7.47 (m, 3H), 7.39-7.22 (m,

4H), 7.13 (d, J= 8.3 Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 5.28 (s, 2H), 3.54 (s,

0" NOMe 3H) ppm; *C NMR (75 MHz, CDCl3): § = 157.8, 133.5, 131.6, 129.7, 1283,

128.2, 123.6, 122.0, 115.6, 114.1, 95.2, 93.3, 85.8, 56.3 ppm; ESI-HRMS calcd for C;cH50,
[M+H]": 239.1067, found 239.1082 [M+H]".

-,

M 1-(methoxymethoxy)-2-(p-tolylethynyl)benzene (1b-1). Yellow-
e
O green oil (384.9 mg, 81%); 'H NMR (300 MHz, CDCL3): § =7.51 (dd,

Y J=16.1,7.6 Hz, 3H), 7.37-7.24 (m, 1H), 7.18 (t, J = 7.1 Hz, 3H), 7.04
O (t,J = 7.5 Hz, 1H), 5.33 (s, 2H), 3.59 (s, 3H), 2.40 (s, 3H) ppm; *C
0" SOMe NMR (75 MHz, CDCls): § = 157.7, 138.3, 133.4, 131.5, 129.4, 129.0,

122.0, 120.5, 115.6, 114.3, 95.3, 93.5, 85.0, 56.3, 21.5 ppm. The spectroscopic data was in

agreement with the literature values.’®

1-(methoxymethoxy)-2-((4-methoxyphenyl)ethynyl)benzene
OMe  (1¢-1). Colorless oil (466.2 mg, 92%); 'H NMR (300 MHz, CDCls):
O 6=7.48(d,J=8.1 Hz, 3H), 7.25 (t, /J=7.8 Hz, 1H), 7.12 (d, /= 8.3
Hz, 1H), 6.98 (t, J= 7.5 Hz, 1H), 6.87 (d, J = 8.3 Hz, 2H), 5.28 (s,
2H), 3.80 (s, 3H), 3.54 (s, 3H) ppm; C NMR (75 MHz, CDCl;): §
= 159.6, 157.6, 133.4, 133.1, 129.4, 122.0, 115.7, 115.5, 114.4,

A\

)

(0] OMe

114.0,95.2,93.4, 84.4, 56.3, 55.3 ppm. The spectroscopic data was in agreement with the literature

values
- 1-((4-(tert-butyl)phenyl)ethynyl)-2-(methoxymethoxy)benzene
O (1d-1). Light yellow solid (544.4 mg, 98%); mp 50-52 °C; 'H NMR
4 (300 MHz, CDCl3): 6 =7.49 (dd, J=7.6,4.1 Hz, 3H), 7.37 (d, J=8.2
O Hz, 2H), 7.31-7.23 (m, 1H), 7.13 (d, J = 8.3 Hz, 1H), 7.00 (t, J=7.5
0~ OMe Hz, 1H), 5.28 (s, 2H), 3.55 (s, 3H), 1.32 (s, 9H) ppm; *C NMR (75

MHz, CDCls): 6 = 157.7, 151.4, 133.5, 131.3, 129.4, 125.3, 122.0, 120.6, 115.7, 114.4, 95.3, 93.5,
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85.1, 56.3, 34.8, 31.2 ppm; ESI-HRMS caled for CaoHa30, [M+H]": 295.1693, found 295.1684

+

[M+H]
1-((4-fluorophenyl)ethynyl)-2-(methoxymethoxy)benzene (le-1).
O Yellow oil (955.1 mg, 98%); 'H NMR (300 MHz, CDCls): § = 7.61-
é 7.42 (m, 3H), 7.34-7.26 (m, 1H), 7.14 (d, J= 8.3 Hz, 1H), 7.02 (dt, J =
O 10.8, 8.1 Hz, 3H), 5.29 (s, 2H), 3.55 (s, 3H) ppm; '°F NMR (282 MHz,
0" >oMe CDCl;) 6 =-110.9 ppm; >C NMR (75 MHz, CDCLy): 8 = 162.5 (d, J =

249.5 Hz), 157.8, 133.5, 133.4 (d, J = 2.9 Hz), 129.7, 122.0, 119.7 (d, J = 3.7 Hz), 115.7, 115.5 (d,
J=4.1Hz), 113.8,95.2, 92.2, 85.4, 56.3 ppm.

N 1-(methoxymethoxy)-2-((4-nitrophenyl)ethynyl)benzene (1f-1).
2
O Yellow solid (308.1 mg, 57%); mp 68-70 °C; 'H NMR (300 MHz,

. CDCly): § = 8.22 (d, J = 8.3 Hz, 2H), 7.68 (d, J = 8.3 Hz, 2H), 7.52
O (d,J=7.6 Hz, 1H), 7.35 (t, J= 7.9 Hz, 1H), 7.17 (d, J = 8.4 Hz, 1H),
0" SoMe 7.03 (t,J = 7.5 Hz, 1H), 5.30 (s, 2H), 3.55 (s, 3H) ppm; °C NMR (75

MHz, CDCl;): 6 = 158.1, 146.9, 133.7, 132.2, 130.8, 130.6, 123.6, 121.9, 115.2, 112.7,95.1,91.4
(d, J = 3.3 Hz), 56.3 ppm; EI-HRMS: m/z [M]" calcd for C;¢H;3NO,: 283.0845, found 283.0839
M]".

B 1-((4-bromophenyl)ethynyl)-2-(methoxymethoxy)benzene (1g-1).
O Colorlees oil (510.0 mg, 85%); 'H NMR (300 MHz, CDCl3): 6 = 7.52-

= 7.43 (m, 3H), 7.42-7.36 (m, 2H), 7.33-7.23 (m, 1H), 7.13 (dd, J = 8.4,
O 0.8 Hz, 1H), 6.9 (td, J = 7.5, 1.2 Hz, 1H), 5.27 (s, 2H), 3.53 (s, 3H)
0~ “OMe ppm; *C NMR (75 MHz, CDCls): 5= 157.8, 133.5, 133.1, 131.6, 130.0,

122.6,122.4,122.0, 115.4, 113.6, 95.1, 92.2, 87.0, 56.3 ppm.

Me 1-(methoxymethoxy)-2-(o-tolylethynyl)benzene (1h-1). Yellow-green oil

O (481.4 mg, 99%); 'H NMR (300 MHz, CDCls): & = 7.51 (d, J = 7.5 Hz,

é 2H), 7.34-7.08 (m, 5H), 7.00 (t, /= 7.4 Hz, 1H), 5.29 (s, 2H), 3.53 (s, 3H),

O 2.54 (s, 3H) ppm; °C NMR (75 MHz, CDCL): § = 157.6, 140.2, 133.2,

0" OMe 131.7, 129.5, 129.4, 128.2, 125.5, 123.4, 121.9, 115.2, 114.3, 95.0, 92.4,
89.7,56.2,20.7 ppm.
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ol 1-chloro-2-((2-(methoxymethoxy)phenyl)ethynyl)benzene (1i-1). Light
O yellow oil (1.02 g, 99%); '"H NMR (300 MHz, CDCls): & = 7.63-7.50 (m,
é 2H), 7.47-7.38 (m, 1H), 7.37-7.18 (m, 3H), 7.14 (d, J = 8.3 Hz, 1H), 7.01
O (t, J = 7.5 Hz, 1H), 5.30 (s, 2H), 3.55 (s, 3H) ppm; °C NMR (75 MHz,
0" “OMe CDCl): 6 = 157.9, 135.8, 133.6, 133.2, 130.0, 129.3, 129.1, 126.4, 123.6,
122.0,115.5,113.7,95.1,91.0, 90.1, 56.3 ppm; EI-HRMS: m/z[M]" calcd for C;sHoNO;: 272.0604,
found 272.0606 [M]".
1-(methoxymethoxy)-2-((2-(trifluoromethyl)phenyl)ethynyl)benzene
(1j-1). Colorless oil (499.4 mg, 86%); 'H NMR (300 MHz, CDCl5): ¢ =
7.59 (d,J=17.7 Hz, 2H), 7.48-7.37 (m, 2H), 7.26 (dt, J=24.6, 7.6 Hz, 2H),
7.05 (d, J=8.4 Hz, 1H), 6.92 (t,J= 7.5 Hz, 1H), 5.20 (s, 2H), 3.45 (s, 3H)
0" OMe  ppm; '%F NMR (282 MHz, CDCly) & = -61.1 ppm; °C NMR (75 MHz,
CDCl3): 6=157.9,133.8, 133.6, 131.4, 131.3 (q, /= 60 Hz), 130.3, 129.1, 127.9, 126.0 (q, J = 10.1
Hz), 125.5, 121.9, 115.1, 113.3, 94.8, 91.5, 89.3, 56.2 ppm.; APCI-HRMS calcd for C;7H;4F;0;
[M+H]": 307.0940, found 307.0951 [M+H]".

FsC
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Me 1-(methoxymethoxy)-2-(m-tolylethynyl)benzene (1k-1). Light yellow oil
(421.7 mg, 88%); 'H NMR (300 MHz, CDCls): 6 =7.50 (d,J=7.6 Hz, 1H),
7.36 (d, J = 8.8 Hz, 2H), 7.32-7.19 (m, 2H), 7.13 (d, J = 8.2 Hz, 2H), 7.00

4 13
(t, J=17.5 Hz, 1H), 5.29 (s, 2H), 3.55 (s, 3H), 2.35 (s, 3H) ppm; "C NMR
0" OMe (75 MHz, CDCly): & = 157.7, 137.9, 133.5, 132.1, 129.5, 129.0, 128.7,
128.2,123.4,122.0, 115.6, 114.2, 95.2, 93.5, 85.4, 56.3, 21.2 ppm.
Cl 1-((3-chlorophenyl)ethynyl)-2-(methoxymethoxy)benzene (11-1).

Yellow oil (430.8mg, 83%); 'H NMR (300 MHz, CDCls): 8= 7.53 (s, 1H),

_ O 7.49 (d, J= 7.6 Hz, 1H), 7.45-7.38 (m, 1H), 7.36-7.20 (m, 3H), 7.14 (d, J =

8.4 Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H), 5.29 (s, 2H), 3.55 (s, 3H) ppm; °C

O A~ NMR (75 MHz, CDCL3): = 157.9, 134.1, 133.5, 131.4, 130.0, 129.7, 129.5,

(0] OMe
128.3,125.4,121.9,115.4,113.5,95.1,91.8, 87.0, 56.3 ppm.

SiMe, ((2-(methoxymethoxy)phenyl)ethynyl)trimethylsilane (1m-1). Yellow
é oil (1.37 g, 77%); 'H NMR (300 MHz, CDCl3): 8 =7.44 (d,J=7.6 Hz, 1H),
7.25 (t, J=17.8 Hz, 1H), 7.07 (d, J = 8.3 Hz, 1H), 6.95 (t, /= 7.5 Hz, 1H),
5.24 (s, 2H), 3.54 (s, 3H), 0.26 (s, 9H) ppm; C NMR (75 MHz, CDCl5): 6

=158.2, 134.0, 129.8, 121.9, 115.8, 114.1, 101.3, 98.4, 95.3, 56.2, 0.0 ppm.

0" >OMe
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3-(2-(methoxymethoxy)phenyl)prop-2-yn-1-ol (10-1). Brown oil (693.8

= OH mg, 95%); 'H NMR (300 MHz, CDCls): & = 7.41 (d, J = 7.6 Hz, 1H), 7.28
(t,J=7.9 Hz, 1H), 7.13 (d, J = 8.4 Hz, 1H), 6.96 (t, J= 7.5 Hz, 1H), 5.26

Me (s, 2H), 4.55 (s, 2H), 3.52 (s, 3H), 2.72 (br, 1H) ppm; *C NMR (75 MHz,

CDCly): & = 157.8, 133.6, 129.8, 121.9, 115.2, 113.1, 95.0, 91.5, 81.7, 56.2, 51.6 ppm. The

N

spectroscopic data was in agreement with the literature values.®

1-fluoro-2-(methoxymethoxy)-3-(phenylethynyl)benzene (1p-2). Yellow

y Ph il (344.6 mg, 96%); 'H NMR (300 MHz, CDCLy): § = 7.56-7.49 (m, 2H),
7.39-7.32 (m, 3H), 7.32-7.27 (m, 1H), 7.13-6.98 (m, 2H), 5.31 (s, 2H), 3.66
0" S0oMe (s, 3H) ppm; "’F NMR (282 MHz, CDCl3) & = -129.6 ppm; *C NMR (75

MHz, CDCl3): 6 = 155.8 (d, J = 246.9 Hz), 145.3 (d, J = 12.3 Hz), 131.6,
128.8 (d, J=3.3 Hz), 128.7, 128.5, 124.3 (d, /= 8.4 Hz), 122.9, 119.6 (d, /= 3.3 Hz), 117.1 (d, J
=19.7 Hz), 98.9 (d, J= 5.1 Hz), 94.3, 84.8 (d, J = 4.7 Hz), 57.5 (d, J = 2.1 Hz) ppm; EI-HRMS:
m/z caled for C1¢H;3FO, [M]': 256.0900, found 256.0899 [M]".

4-chloro-2-(methoxymethoxy)-1-(phenylethynyl)benzene (1q-2).

/ Yellow solid (276.8 mg, 91%); mp 84-85 °C; 'H NMR (300 MHz,
/(:( CDCl3): & = 7.50-7.40 (m, 2H), 7.32 (d, /= 8.2 Hz, 1H), 7.29-7.19 (m,
“oMme 3H), 7.08 (s, 1H), 6.89 (d, J = 8.3 Hz, 1H), 5.17 (s, 2H), 3.45 (s, 3H)

ppm; C NMR (75 MHz, CDCl): 8 = 158.2, 135.0, 134.0, 131.6, 128.4 (d, J = 2.2 Hz), 123.3,

122.2, 1159, 112.5, 95.2, 94.1, 84.8, 56.5 ppm; EI-HRMS: m/z calcd for C;sH13ClO; [M]+:
272.0604, found 272.0600 [M]".

4-bromo-2-(methoxymethoxy)-1-(phenylethynyl)benzene (1r-2).

_ Ph Light yellow solid (345.4 mg, 86%); mp 89-90 °C; "H NMR (300 MHz,
CDCLy): 8 = 7.64-7.51 (m, 2H), 7.45-7.32 (m, 5H), 7.17 (dd, J=8.2, 1.9

Hz, 1H), 5.30 (s, 2H), 3.58 (s, 3H) ppm; °C NMR (75 MHz, CDCly): &

= 158.22, 134.21, 131.62, 128.42, 128.38, 125.15, 123.29, 122.97, 118.81, 113.04, 95.24, 94.32,
84.86, 56.47 ppm; APCI-HRMS calcd for C1¢H,4BrO> [M+H]": 317.0172, found 317.0182 [M+H]".

1-(methoxymethoxy)-4-methyl-2-(phenylethynyl)benzene  (1s-2).
Ph

Me\(j\/ Light yellow oil (322.1 mg, 85%); 'H NMR (300 MHz, CDCly): § =

7.59-7.49 (m, 2H), 7.40-7.29 (m, 4H), 7.05 (q, J = 8.5 Hz, 2H), 5.25 (s,
“SoMe 2H), 3.54 (s, 3H), 2.28 (s, 3H) ppm; °C NMR (75 MHz, CDCly): & =
155.6, 133.8, 131.6, 131.5, 130.4, 128.3, 128.2, 123.6, 115.8, 113.8, 95.4, 93.0, 85.9, 56.3, 20.4
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4-chloro-1-(methoxymethoxy)-2-(phenylethynyl)benzene (1t-2).

/ Light yellow oil (392.4 mg, 99%); 'HNMR (300 MHz, CDCl3): 6 =17.45
\(j\/ (d, J=4.9 Hz, 2H), 7.39 (s, 1H), 7.33-7.21 (m, 3H), 7.19-7.08 (m, 1H),
“SoMe  6.98 (d, J=8.9 Hz, 1H), 5.16 (s, 2H), 3.44 (s, 3H) ppm; C NMR (75

MHz, CDCl3): 8 = 156.4, 132.9, 131.7, 129.5, 128.6, 128.4, 126.7, 123.1, 116.6, 115.6, 95.3, 94.4,
84.5, 56.4 ppm.

1-(4-(methoxymethoxy)-3-(phenylethynyl)phenyl)ethan-1-one
O Ph
é (1u-2). Brown oil (275.0 mg, 97%); 'H NMR (300 MHz, CDCl3): &
Me =8.13 (s, 1H), 7.90 (d, J = 8.8 Hz, 1H), 7.56 (d, J = 4.9 Hz, 2H),
PO
0" 'OMe 743.7.31 (m, 3H), 7.19 (d, J = 8.8 Hz, 1H), 5.34 (s, 2H), 3.54 (s,
3H), 2.58 (s, 3H) ppm; C NMR (75 MHz, CDCl3): 6 = 196.3, 161.2, 134.2, 131.7, 131.0, 130.1,

128.5,128.4, 123.1, 114.2, 113.8, 94.7, 94.0, 84.7, 56.5, 26.4 ppm; ESI-HRMS calcd for C;sH70;
[M+H]": 281.1172, found 281.1167 [M+H]".

4-(methoxymethoxy)-3-(phenylethynyl)-1,1'-biphenyl (1v-2). White

/ solid (331.3 mg, 88%); mp 94-96 °C; 'H NMR (300 MHz, CDCly): 5 =

\(>\/ 7.67 (s, 1H), 7.49 (d, J= 6.9 Hz, 4H), 7.42 (d, J = 8.6 Hz, 1H), 7.35 (t,

“oMe J=17.5Hz,2H), 7.30-7.20 (m, 4H), 7.17-7.09 (m, 1H), 5.24 (s, 2H), 3.49

(s, 3H) ppm; C NMR (75 MHz, CDCls): §=157.1, 140.0, 135.1, 132.1,131.7, 128.8, 128.4, 1283,

127.2, 126.8, 123.5, 115.7, 114.3, 95.2, 93.4, 85.7, 56.4 ppm; ESI-HRMS calcd for Cy,H90,
[M+H]": 315.1380, found 315.1389 [M+H]".

Me  4-chloro-2-(methoxymethoxy)-1-(m-tolylethynyl)benzene (1w-1).

Yellow-green oil (384.7 mg, 99%); 'H NMR (300 MHz, CDCl3): 6 =

P 7.37-7.21 (m, 3H), 7.15 (t,J= 7.5 Hz, 1H), 7.11-7.02 (m, 2H), 6.89 (d,

O 7 J=28.3Hz, 1H), 5.18 (s, 2H), 3.45 (s, 3H), 2.26 (s, 3H) ppm; *C NMR

ol 0 “ome (75 MHz CDCL) 8 =158.2,138.0, 134.9, 1340, 132.2,129.3, 1287,

128.3, 123.1, 122.2, 116.0, 112.6, 95.2, 94.3, 84.4, 56.4, 21.3 ppm;
APCI-HRMS calcd for C17H;4C10, [M+H]': 287.0833, found 287.0843 [M+H]".

1-(methoxymethoxy)-4-methyl-2-(p-tolylethynyl)benzene

O Me (1x-1). Yellow oil (156.2 mg, 56%); "H NMR (300 MHz, CDCl5):

e Y =743 (d, J=17.7 Hz, 2H), 7.31 (s, 1H), 7.14 (d, J= 7.7 Hz,
O 2H), 7.03 (q, J = 8.5 Hz, 2H), 5.24 (s, 2H), 3.54 (s, 3H), 2.35 (s,

0" OMe 3H), 2.28 (s, 3H) ppm; '°C NMR (75 MHz, CDCls) 8 = 155.5,

138.3,133.8, 131.5, 131.5, 130.2, 129.1, 120.5, 115.8, 114.0, 95.5, 93.2, 85.3, 56.3, 21.6, 20.5 ppm.
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Me 4-bromo-2-(methoxymethoxy)-1-(o-tolylethynyl)benzene (1y-1).

O White solid (159.6 mg, 70%); mp 73-75 °C; 'H NMR (300 MHz,

& CDCl): 6 =7.54 (d, J=7.3 Hz, 1H), 7.46-7.34 (m, 2H), 7.34-7.25 (m,

O 2H), 7.25-7.15 (m, 2H), 5.30 (s, 2H), 3.57 (s, 3H), 2.57 (s, 3H) ppm;

Br 0" oMe BC NMR (75 MHz, CDCl3): 8 = 158.1, 140.3, 133.9, 131.7, 129.5,

128.5, 125.6, 125.1, 123.1, 122.8, 118.5, 113.2, 95.0, 93.5, 88.8, 56.4, 20.7 ppm; EI-HRMS: m/z
[M]" calcd for C;7H;5BrO,: 330.0255, found 330.0251 [M]".

4-chloro-2-((4-fluorophenyl)ethynyl)-1-(methoxymethoxy)-

O F benzene (1z-1). Yellow oil (305.9 mg, 98%); '"H NMR (300 MHz,

. é CDCl): 8 = 7.48-7.40 (m, 2H), 7.37 (s, 1H), 7.19-7.11 (m, 1H),

O 7.03-6.90 (m, 3H), 5.17 (s, 2H), 3.45 (s, 3H) ppm; F NMR (282

0~ OMe MHz, CDCl;) & = -110.4 ppm; BC NMR (75 MHz, CDCl,) 6 =

162.7 (d, J = 249.9 Hz), 156.4, 133.6 (d, J = 8.4 Hz), 132.8, 129.6, 126.7, 119.2 (d, J = 3.5 Hz),

116.5, 115.7 (d, J = 22.1 Hz), 115.3, 95.3, 93.3, 84.1, 56.4 ppm; EI-HRMS: m/z [M]" calcd for

C16H12CIFO,: 290.0510, found 290.0508 [M]".

General procedure for MOM deprotection (GP3). HCI (6 M) was added to a solution of the
MOM protected phenol in THF/i-PrOH (1:1) and the mixture was stirred at room temperature until
the deprotection was completed. Then the mixture was diluted with water and tert-butyl methyl
ether and extracted with fert-butyl methyl ether. The combined organic phase was washed with
brine, dried over anhydrous Na,SO,4 and concentrated. The residue was purified by flash column

chromatography to obtain 2-ynylphenol.
The following compounds were synthesized according to the above procedure:

Ph 2-(phenylethynyl)phenol (1a). Brown solid (2.46 g, 95%); mp 58-60 °C; 'H

= NMR (300 MHz, CDCls): 6 = 7.85 (d, J = 7.8 Hz, 2H), 7.54 (dd, J = 15.0, 7.7

Hz, 2H), 7.43 (t, J = 7.6 Hz, 2H), 7.37-7.16 (m, 3H), 7.00 (s, 1H) ppm; "C

NMR (75 MHz, CDCl;): & = 156.5, 131.7, 131.7, 130.6, 128.9, 128.6, 122.4,

120.5, 114.8, 109.6, 96.4, 83.1 ppm. ESI-HRMS calcd for C;;H;;0 [M+H]": 195.0804, found
195.0833 [M+H]".

OH

Me 2-(p-tolylethynyl)phenol (1b). White solid (328.0 mg, 75%); mp 70-

O 72 °C; '"H NMR (300 MHz, CDCls): & = 7.34 (t, J = 7.2 Hz, 3H), 7.22-
7.13 (m, 1H), 7.10 (d, J = 7.8 Hz, 2H), 6.90 (d, J = 8.3 Hz, 1H), 6.82

O (t,J=17.5Hz, 1H), 5.79 (s, 1H), 2.30 (s, 3H) ppm; BC NMR (75 MHz,
OH CDCl3): 6 = 156.5, 139.1, 131.6, 131.5, 130.3, 129.3, 120.4, 119.3,
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114.7, 109.8, 96.6, 82.4, 21.5 ppm. The spectroscopic data was in agreement with the literature

values
OMe 2-((4-methoxyphenyl)ethynyl)phenol (1c). White solid (307.7 mg,
O 90%); mp 48-50 °C; '"H NMR (300 MHz, CDCly): § = 7.79 (d, J =
Z 8.3 Hz, 2H), 7.52 (dd, J= 14.7, 7.5 Hz, 2H), 7.22 (p, J = 7.2 Hz, 2H),
O 6.96 (d, J = 8.4 Hz, 2H), 6.87 (s, 1H), 3.84 (s, 3H) ppm; °C NMR
OH (75 MHz, CDCl): 6 = 160.1, 156.4, 133.1, 131.6, 130.2, 120.4,

114.7,114.5,114.2, 110.0, 96.4, 81.7, 55.3 ppm. The spectroscopic data was in agreement with the

. 7
literature values.

2-((4-(tert-butyl)phenyl)ethynyl)phenol (1d). Yellow solid (279.3

O Bu mg, 96%); mp 35-36 °C; "H NMR (300 MHz, CDCLy): & = 7.41 (d, J

= = 8.1 Hz, 2H), 7.37-7.28 (m, 3H), 7.24-7.14 (m, 1H), 6.91 (d, J = 8.2

O Hz, 1H), 6.83 (t, J = 7.5 Hz, 1H), 5.79 (s, 1H), 1.26 (s, 9H) ppm; 1°C
OH NMR (75 MHz, CDCly): § = 156.2, 154.9, 151.8, 129.4, 127.8, 125.7,

124.8, 124.0, 122.9, 120.8, 111.1, 100.7, 34.8, 31.3 ppm. ESI-HRMS calcd for C;sH;o0 [M+H]":
251.1430, found 251.1423 [M+H]".

F 2-((4-fluorophenyl)ethynyl)phenol (1e). White solid (521.6 mg, 98%);
O mp 103-105 °C; '"H NMR (300 MHz, CDCly): & = 7.54-7.45 (m, 2H),

= 7.39 (dd, J = 7.7, 1.5 Hz, 1H), 7.29-7.21 (m, 1H), 7.09-6.99 (m, 2H),
O 6.99-6.94 (m, 1H), 6.89 (td, /= 7.6, 1.1 Hz, 1H), 5.78 (s, 1H) ppm; '°F
OH NMR (282 MHz, CDCL3) § = -109.8 ppm; '*C NMR (75 MHz, CDCly):

6=162.9(d,J=250.6 Hz), 156.6, 133.6 (d, /= 8.6 Hz), 131.7, 130.5, 120.5, 118.6 (d, J = 3.9 Hz),
115.8 (d, J=22.2 Hz), 114.9, 109.5, 95.2, 82.9 ppm. The spectroscopic data was in agreement with

the literature values.'’

NO 2-((4-nitrophenyl)ethynyl)phenol (1f). Yellow solid (182.9 mg,
2
O 81%); mp 159-161 °C; "H NMR (300 MHz, CDCl;): & = 8.25 (d, J =

= 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 7.7 Hz, 1H), 7.33
O (t, J= 7.8 Hz, 1H), 7.05-6.89 (m, 2H), 5.73 (s, 1H) ppm; *C NMR
OH (75 MHz, CDCl3): 6 = 156.8, 147.2,132.3,132.2, 131.6, 129.4, 123.8,

120.8, 115.2, 108.6, 94.2, 88.6 ppm; EI-HRMS: m/z [M]" caled for C;4HoNO5: 239.0582, found
239.0576 [M]".
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B 2-((4-bromophenyl)ethynyl)phenol (1g). White solid (298.4 mg,
r
O 80%); mp 129-130 °C; 'H NMR (300 MHz, CDCly): 8 = 7.50 (d, J =

Y 8.4 Hz, 2H), 7.39 (t, J = 6.7 Hz, 3H), 7.32-7.22 (m, 1H), 6.97 (d, J =
O 8.2 Hz, 1H), 6.90 (t, J = 7.6 Hz, 1H), 5.75 (s, 1H) ppm; *C NMR (75
OH MHz, CDCLy): § = 156.5, 133.0, 131.8, 131.8, 130.8, 123.2, 121.4,

120.6, 114.9, 109.3, 95.2, 84.3 ppm. The spectroscopic data was in agreement with the literature

11
values.

M 2-(o-tolylethynyl)phenol (1h). Yellow oil (481.4 mg, 99%); 'H NMR (300
e
O MHz, CDCl3): 6 =7.47 (dd, J=23.9, 7.6 Hz, 2H), 7.31-7.25 (m, 3H), 7.24-

yZ 7.16 (m, 1H), 7.00 (d, J= 8.3 Hz, 1H), 6.92 (t, /= 7.5 Hz, 1H), 5.85 (s, 1H),
O 2.52 (s, 3H) ppm; °C NMR (75 MHz, CDCly): & = 156.4, 140.0, 132.0,
OH 131.6, 130.5, 129.7, 129.0, 125.8, 122.2, 120.5, 114.7, 109.9, 95.4, 86.9,

21.0 ppm; EI-HRMS: m/z [M]+ calcd for C;5H,0: 208.0888, found 208.0882 [M]+.

ol 2-((2-chlorophenyl)ethynyl)phenol (1i). Colorless oil (579.0 mg, 92%);
O 'H NMR (300 MHz, CDCls): § = 7.61-7.51 (m, 1H), 7.49-7.38 (m, 2H),

e 7.35-7.19 (m, 3H), 7.00 (d, J = 8.3 Hz, 1H), 6.91 (t, J= 7.5 Hz, 1H), 6.25
O (s, 1H) ppm; *C NMR (75 MHz, CDCLy): & = 157.2, 135.4, 132.7, 131.3,
OH 131.0, 129.7, 129.3, 126.8, 122.5, 120.4, 114.9, 109.2, 93.3, 89.0 ppm; EI-

HRMS: m/z [M]" caled for C14HoC1O: 228.0342, found 228.0333 [M]".

2-((2-(trifluoromethyl)phenyl)ethynyl)phenol (1j). Colorless oil (177.6
mg, 68%); '"H NMR (300 MHz, CDCls): 5 = 7.68 (t, J = 6.7 Hz, 2H), 7.53
(t, J=17.6 Hz, 1H), 7.48-7.37 (m, 2H), 7.33-7.23 (m, 1H), 6.98 (d, /= 8.0
Hz, 1H), 6.91 (td, J = 7.5, 0.9 Hz, 1H), 5.93 (s, 1H) ppm; '°F NMR (282
OH MHz, CDCl;) 8 = -62.4 ppm; >*C NMR (75 MHz, CDCls): § = 158.6, 135.0,
133.1, 132.6, 130.0 (g, J=71.6 Hz), 129.7, 127.4 (q, J=11.3 Hz), 127.0, 123.3, 122.18 (d, J=2.25
Hz), 121.8, 116.5, 110.4, 93.6, 90.5 ppm; EI-HRMS: m/z [M]" calcd for C,sHoF30: 262.0605, found
262.0601 [M]".

Me  2-(m-tolylethynyl)phenol (1k). Colorless oil (249.6 mg, 82%); 'H NMR

(300 MHz, CDCly): 6 =7.41 (d, J= 7.7 Hz, 1H), 7.35 (d, J = 8.9 Hz, 2H),

_ O 7.26 (t,J=17.2 Hz, 2H), 7.18 (d, J = 7.5 Hz, 1H), 6.98 (d, J= 8.3 Hz, 1H),

6.90 (t,J=7.5 Hz, 1H), 5.87 (s, LH), 2.36 (s, 3H) ppm; °C NMR (75 MHz,

O OH CDCly): 6 = 156.5, 138.2, 132.2, 131.6, 130.4, 129.7, 128.7, 128.4, 122.2,
120.4, 114.7, 109.7, 96.6, 82.7, 21.2 ppm. The spectroscopic data was in

agreement with the literature values.’
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Cl 2-((3-chlorophenyl)ethynyl)phenol (11). White solid (199.8 mg, 74%); mp

81-83 °C; 'H NMR (300 MHz, CDCls): & = 7.53 (s, 1H), 7.42 (d, J = 7.7

O Hz, 2H), 7.38-7.24 (m, 3H), 6.99 (d, J = 8.3 Hz, 1H), 6.92 (t, /= 7.5 Hz,

1H), 5.78 (s, 1H) ppm; C NMR (75 MHz, CDCls): = 156.6, 134.4, 131.8,

O OH 131.4, 130.8, 129.7, 129.7, 129.0, 124.1, 120.5, 114.9, 109.1, 94.8, 84.3

ppm. The spectroscopic data was in agreement with the literature values.’

P oH 2-(3-hydroxyprop-1-yn-1-yl)phenol (10). White solid (402.9 mg, 83%);
Z mp 77-79 °C; 'H NMR (300 MHz, CDCls): & = 7.36-7.16 (m, 2H), 7.03-
6.91 (m, 1H), 6.91-6.79 (m, 1H), 6.35 (s, 1H), 4.55 (s, 2H) ppm; °C NMR

(75 MHz, CDCl3): 6 = 157.0, 132.0, 130.6, 120.3, 115.1, 108.9, 93.8, 84.3,

51.6 ppm. The spectroscopic data was in agreement with the literature values."

ph 2-fluoro-6-(phenylethynyl)phenol (1p). White solid (164.4 mg, 66%); mp 90-
Z 92 °C; 'H NMR (300 MHz, CDCl3): 8 = 7.60-7.50 (m, 2H), 7.42-7.33 (m, 3H),
7.21(d,J=7.7 Hz, 1H), 7.08 (t,J = 9.4 Hz, 1H), 6.83 (q,J= 7.8 Hz, 1H), 5.73
(s, 1H) ppm; "’F NMR (282 MHz, CDCl3) § = -137.2 ppm; °C NMR (75 MHz,
CDCl3): 6 =150.7 (d, J=242.7 Hz), 144.8 (d,J=13.0 Hz), 131.7, 129.0, 128.5,
127.4 (d, J = 3.5 Hz), 122.2, 120.3 (d, J = 7.6 Hz), 116.9 (d, J = 18.1 Hz), 112.2 (d, J = 3.4 Hz),
96.6, 82.4 ppm; EI-HRMS: m/z [M]" calcd for C4HoFO: 212.0637, found 212.0631 [M]".

OH

Ph S-chloro-2-(phenylethynyl)phenol (1q). White solid (151.5 mg, 96%);
mp 104-106 °C; "H NMR (300 MHz, CDCls): § = 7.60-7.46 (m, 2H), 7.42-
7.35 (m, 3H), 7.34 (d, J = 8.3 Hz, 1H), 7.01 (d, J = 2.0 Hz, 1H), 6.90 (dd,
J=8.3,2.0 Hz, 1H), 5.89 (s, 1H) ppm; *C NMR (75 MHz, CDCLy): § =
157.1, 135.9, 132.3, 131.6, 129.1, 128.6, 122.1, 121.0, 115.4, 108.4, 97.2, 82.1 ppm; EI-HRMS:
m/z [M]" caled for C14,HoClO: 228.0342, found 228.0337 [M]".

R

Cl OH

Ph 5-bromo-2-(phenylethynyl)phenol (1r). White solid (259.5 mg, 96%);
mp 108-110 °C; "H NMR (300 MHz, CDCLy): § = 7.57-7.49 (m, 2H), 7.41-
7.34 (m, 3H), 7.30-7.24 (m, 1H), 7.17 (d, J= 1.9 Hz, 1H), 7.05 (dd, J = 8.3,
1.9 Hz, 1H), 5.91 (s, 1H) ppm; °C NMR (75 MHz, CDCls): & = 157.0,
132.5, 131.6, 129.1, 128.6, 123.8, 122.1, 118.3, 108.9, 97.4, 82.2 ppm; EI-HRMS: m/z calcd for
C14HoBrO [M]": 271.9837, found 271.9831 [M]".

2

Br OH
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ph 4-methyl-2-(phenylethynyl)phenol (1s). White solid (204.4 mg, 98%);
mp 60-62 °C; 'H NMR (300 MHz, CDCly): 8 = 7.58-7.45 (m, 2H), 7.42-
7.29 (m, 3H), 7.27-7.18 (m, 1H), 7.05 (dd, /= 8.4, 1.8 Hz, 1H), 6.86 (d, J
=8.4Hz, 1H), 5.64 (s, 1H), 2.26 (s, 3H) ppm; *C NMR (75 MHz, CDCls):
5=154.4,131.8, 131.6, 131.3, 129.7, 128.8, 128.5, 122.5, 114.5, 109.2, 96.1, 83.3, 20.4 ppm. The

Me

2

OH

spectroscopic data was in agreement with the literature values."

ph 4-chloro-2-(phenylethynyl)phenol (1t). White solid (155.4 mg, 83%); mp
92-93 °C; '"H NMR (300 MHz, CDCls): & = 7.58-7.48 (m, 2H), 7.38 (s,
4H), 7.26-7.16 (m, 1H), 6.91 (d, J = 8.7 Hz, 1H), 5.81 (s, 1H); °C NMR
(75 MHz, CDCLy): & = 155.1, 131.7, 131.0, 130.5, 129.2, 128.6, 125.1,

Cl

2

OH

121.9, 116.1, 111.1, 97.3, 81.8 ppm. The spectroscopic data was in agreement with the literature

13
values.

ph 1-(4-hydroxy-3-(phenylethynyl)phenyl)ethan-1-one (1u). White
solid (147.1 mg, 70%); mp 135-137 °C; 'H NMR (300 MHz, CDCly):
6=28.08 (s, 1H), 7.91 (d, /= 8.6 Hz, 1H), 7.61-7.51 (m, 2H), 7.44-7.35
(m, 3H), 7.04 (d, J = 8.7 Hz, 1H), 6.40 (s, 1H), 2.57 (s, 3H) ppm; "°C
NMR (75 MHz, CDCl;): 6 = 196.3, 160.3, 133.0, 131.7, 131.0, 130.2, 129.2, 128.6, 121.9, 115.0,
110.0, 97.1, 82.0, 26.4 ppm; ESI-HRMS calcd for CsH;30, [M+H]": 237.0910, found 237.0906
[M+H]".

Me

@]
& \

ph 3-(phenylethynyl)-[1,1'-biphenyl]-4-0l (1v). White solid (143.4 mg,
63%); mp 104-105 °C; 'H NMR (300 MHz, CDCLy): & = 7.65 (d, J = 2.3
Hz, 1H), 7.59-7.52 (m, 4H), 7.51-7.45 (m, 1H), 7.45-7.34 (m, 5H), 7.34-
7.27 (m, 1H), 7.04 (d, J = 8.5 Hz, 1H), 5.83 (s, 1H) ppm; °C NMR (75
MHz, CDCls): = 156.0, 140.1, 133.8,131.7, 130.2, 129.4, 129.0, 128.8, 128.6, 127.0, 126.7, 122.3,
115.2, 110.0, 96.5, 83.0 ppm; APCI-HRMS calcd for C50H,50 [M+H]": 271.1117, found 271.1105
[M+H]".

Ph

2

OH

Me  5-chloro-2-(m-tolylethynyl)phenol (1w). White solid (239.4 mg,

74%); mp 89-90 °C; 'H NMR (300 MHz, CDCls): § = 7.36-7.28 (m,

‘ 3H), 7.24 (t, J = 7.4 Hz, 1H), 7.17 (d, J = 7.5 Hz, 1H), 6.99 (s, 1H),

6.87 (d, J = 8.3 Hz, 1H), 5.94 (s, 1H), 2.34 (s, 3H) ppm; °C NMR (75

. O oH MHz, CDCls): & = 157.0, 138.4, 135.8, 132.3, 132.2, 130.0, 128.7,

128.5,121.9,121.0,115.4,108.5,97.5, 81.7,21.3 ppm; EI-HRMS: m/z
[M]" caled for CysH;ClO: 242.0498, found 242.0492 [M]".
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4-methyl-2-(p-tolylethynyl)phenol (1x). White solid (119.7 mg,

Me
O 99%); mp 105-106 °C; "HNMR (300 MHz, CDCl3): 6 =7.42 (d,
Me ,;; J=17.7Hz,2H), 7.25-7.12 (m, 3H), 7.05 (d, /= 8.4 Hz, 1H), 6.87
O (d, J=8.4 Hz, 1H), 5.68 (s, 1H), 2.37 (s, 3H), 2.27 (s, 3H) ppm;
OH

BC NMR (75 MHz, CDCly): & = 154.3, 139.0, 131.7, 131.5,
131.1, 129.6, 129.3, 119.4, 114.4, 109.4, 96.3, 82.6, 21.6, 20.4 ppm. The spectroscopic data was in

agreement with the literature values."

5-bromo-2-(o-tolylethynyl)phenol (1y). White solid (110.9 mg, 97%);

Me O mp 54-55 °C; '"H NMR (300 MHz, CDCLy): § = 7.49 (d, J = 7.4 Hz,
= 1H), 7.32-7.23 (m, 3H), 7.23-7.16 (m, 2H), 7.05 (dd, J = 8.2, 1.9 Hz,
O 1H), 5.89 (s, 1H), 2.50 (s, 3H) ppm; *C NMR (75 MHz, CDCl;): § =
Br OH

156.9, 140.0, 132.4, 132.0, 129.8, 129.2, 125.9, 123.9, 123.7, 121.9,
118.2, 109.1, 96.4, 86.0, 21.0 ppm; EI-HRMS: m/z calcd for C{sH;;BrO [M]+: 285.9993, found
285.9989 [M]".

4-chloro-2-((4-fluorophenyl)ethynyl)phenol (1z). White solid

F
O (163.9 mg, 54%); mp 111-112 °C; 'H NMR (300 MHz, CDCl3): &
- = =7.57-7.46 (m, 2H), 7.38 (s, 1H), 7.29-7.17 (m, 1H), 7.08 (t, J =
O 8.5 Hz, 2H), 6.91 (d, J = 8.8 Hz, 1H), 5.78 (s, 1H) ppm; ’F NMR
OH

(282 MHz, CDCl3) § = -109.2 ppm; °C NMR (75 MHz, CDCl;): &
=163.0 (d, J =251.0 Hz), 155.1, 133.7 (d, J = 8.4 Hz), 131.0, 130.5, 125.1, 118.0 (d, J = 3.4 Hz),
116.1, 115.8, 110.9, 96.1, 81.6 ppm; EI-HRMS: m/z [M]" calcd for C,4HgCIFO: 246.0248, found
246.0242 [M]".

Ethyl 3-(2-hydroxyphenyl)propiolate was prepared according to Scheme 2 using a modified variant
of the method reported by Aldrich."

o
_ SiMe3 é .
[::Ijéy/ KF, MeOH :: Z 1. BuLi, THF o
2. CICO,Et
OMOM 2
OMOM
OMOM
1m-1 1m-2 1m-3
0
6 N HCI, THF/i-PrOH
é OEt
OH
1m

Scheme 2
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1-ethynyl-2-(methoxymethoxy)benzene (1m-2). To a stirred solution of ((2-
(methoxymethoxy)phenyl)ethynyl)trimethylsilane (1.17 g, 4.99 mmol) in

OMe methanol (25 mL) was added potassium fluoride (870.1 mg, 14.98 mmol).
The reaction mixture was stirred for 3 hours at room temperature. The reaction mixture was diluted
by dichloromethane and water. The organic phase was dried (anhydrous Na,SO4) and concentrated.
Purification by flash chromatography afforded the title compound (767.0 mg, 95%) as a light yellow
oil. '"H NMR (300 MHz, CDCls): & = 7.47 (d, J = 7.6 Hz, 1H), 7.35-7.25 (m, 1H), 7.14 (d, J = 8.4
Hz, 1H), 6.97 (t, J = 7.5 Hz, 1H), 5.28 (s, 2H), 3.53 (s, 3H), 3.29 (s, 1H) ppm; °C NMR (75 MHz,
CDCl;): 6=158.4,134.2,130.2,121.8,115.0, 112.4,94.8, 81.1, 80.1, 56.3 ppm. The spectroscopic

data was in agreement with the literature values."

o Ethyl 3-(2-(methoxymethoxy)phenyl)propiolate (1m-3). To a solution of
2-ethynyl-1-(methoxymethoxy)benzene (162 mg, 1.0 mmol) in THF (3 mL)

// OEt
was added slowly n-BuLi (440 mL, 2.5 M solution in hexane, 1.1 mmol) at
0" SOMe -35°C. After stirring for 20 minutes, a solution of ethyl chloroformate (114

mg, 1.05 mmol) in THF (1.0 mL) was added dropwise and the reaction
mixture was stirred for an additional 30 minutes then allowed to warm to room temperature, and
poured into a saturated aqueous NH4CI solution (5.0 mL). The aqueous phase was extracted with
Et,O (3x5 mL), the combined organic phases were dried (anhydrous Na,SO,4) and concentrated.
Purification by flash chromatography (10:1 hexanes/EtOAc) afforded the title compound (111.0 mg,
47%) as colorless oil. "H NMR (300 MHz, CDCl3): 8 =7.53 (d, J=17.6 Hz, 1H), 7.38 (t, /= 7.9 Hz,
1H), 7.16 (d, J = 8.4 Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H), 5.27 (s, 2H), 4.30 (q, J = 7.1 Hz, 2H), 3.53
(s, 3H), 1.36 (t, J = 7.1 Hz, 3H) ppm; °C NMR (75 MHz, CDCls): & = 159.3, 154.3, 134.8, 132.2,
121.8,114.9,110.1,94.9, 84.4, 83.0, 62.1, 56.4, 14.1 ppm. The spectroscopic data was in agreement

with the literature values."

o Ethyl 3-(2-hydroxyphenyl)propiolate (1m). This compound was obtained

P OEt by using the general procedure GP3. White solid (76.2 mg, 78%); mp 44-
7 46 °C; 'H NMR (300 MHz, CDCls): 8 =7.45 (dd, J="7.7, 1.6 Hz, 1H), 7.36

OH (td, J=8.9, 8.2, 1.6 Hz, 1H), 6.97 (d, J= 8.3 Hz, 1H), 6.90 (t, J= 7.6 Hz,

1H), 6.34 (s, 1H), 4.31 (q, J = 7.1 Hz, 2H), 1.36 (t, J = 7.1 Hz, 3H) ppm;
13C NMR (75 MHz, CDCLy): & = 158.9, 154.0, 133.5, 133.0, 120.6, 115.8, 106.1, 87.1, 81.7, 62.3,

14.1 ppm. The spectroscopic data was in agreement with the literature values.'

tgy 2-(3,3-dimethylbut-1-yn-1-yl)phenol (1n). To a flame dried round-bottom
é flask containing iodophenol (660 mg, 3 mmol) and 3,3-dimethyl-1-butyne (443
pL, 3.6 mmol) and diisopropylamine (841 pL, 6 mmol) in toluene (15 mL)

OH
under nitrogen was added copper(I) iodide (51.4 mg, 0.27 mmol) and
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bis(triphenylphosphine) palladium(II) dichloride (63.2 mg, 0.09 mmol). The mixture was warmed
to 45 °C and stirred for 2 h. The mixture was diluted with ethyl acetate and the organic layer was
washed with water and brine, dried over anhydrous Na,SQy, filtered, concentrated and purified by
flash column chromatography to obtain this title compound (139.0 mg, 27%) as a colorless oil; 'H
NMR (300 MHz, CDCl5): 6 =7.28 (dd, J= 7.7, 1.6 Hz, 1H), 7.22-7.14 (m, 1H), 6.92 (dd, J = 8.2,
0.9 Hz, 1H), 6.83 (td, J = 7.5, 1.1 Hz, 1H), 5.75 (s, 1H), 1.35 (s, 9H) ppm; °C NMR (75 MHz,
CDCl3): 6=156.3,131.3,129.6,120.2, 114.2,110.1, 106.3, 72.9, 31.1, 28.4 ppm. The spectroscopic

data was in agreement with the literature values.'

B. General procedure for base catalyzed intramolecular cyclization of 2-ynylphenols to 2-

substitued benzo[b]furans

To a sealed tube with a magnetic bar were added 2-ynylphenols (0.3 mmol) and acetonitrile (3 mL).
After stirring at r.t. for 5 mins, Cs,CO; (10 mol%) was added and the resulting mixture was stirred
at 60 °C for 12 hours. After cooling, the obtained mixture was filtered and the residue was washed
twice with acetonitrile. Then the filtrate was evaporated under reduced pressure to remove the
solvent and the residue was purified by flash column chromatography to obtain the corresponding

2-substitued benzo[b]furans.

The semi-gram and gram scale reactions for Cs,CO; catalyzed annulation of 2-ynylphenols toward

2-substituted benzo[b]furans were conducted following the above general procedure.

2-phenylbenzo[b]furan (2a). White solid (57.9 mg, 99%); mp 120-121 °C; 'H

mph NMR (300 MHz, CDCl3): 6 = 7.85 (d, /= 7.9 Hz, 2H), 7.54 (dd, J = 14.5, 7.6

© Hz, 2H), 7.42 (t, J = 7.6 Hz, 2H), 7.36 -7.17 (m, 3H), 6.99 (s, 1H) ppm; °C

NMR (75 MHz, CDCl;): 6 = 156.0, 154.9, 130.5, 129.3, 128.9, 128.6, 125.0, 124.3, 123.0, 121.0,
111.3, 101.4 ppm; EI-HRMS: m/z [M]+ calcd for C14H9O: 194.0732, found 194.0723 [M]+.

2-(p-tolyl)benzo[b]furan (2b). White solid (62.1 mg, 99%); mp 127-

C? Me 129 °C; '"H NMR (300 MHz, CDCls): & = 7.76 (d, J = 7.9 Hz, 2H),

7.54 (dd, J=16.8, 7.5 Hz, 2H), 7.31-7.17 (m, 4H), 6.97 (s, 1H), 2.40

(s, 3H) ppm; C NMR (75 MHz, CDCls): 8 =156.2, 154.8, 138.6, 129.5, 129.4, 127.8, 124.9, 124.0,

122.9, 120.8, 111.1, 100.6, 21.4 ppm; EI-HRMS: m/z [M]" calcd for C;sH,,0: 208.0888, found
208.0880 [M]".

)

2-(4-methoxyphenyl)benzo[b]furan (2c). White solid (66.1 mg,

OMe 98%); mp 148-150 °C; 'H NMR (300 MHz, CDCls): 8 =7.79 (d, J
o

=8.3 Hz, 2H), 7.52 (dd, J=14.7, 7.5 Hz, 2H), 7.22 (p, J = 7.2 Hz,
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2H), 6.96 (d, J= 8.4 Hz, 2H), 6.87 (s, 1H), 3.84 (s, 3H) ppm; >C NMR (75 MHz, CDCls): § = 160.0,
156.1, 154.7, 129.5, 126.4, 123.7, 123.4, 122.8, 120.6, 114.3, 111.0, 99.7, 55.3 ppm; APCI-HRMS
caled for CsH30, [M+H]": 225.0910, found 225.0913 [M+H]".

2-(4-(tert-butyl)phenyl)benzo[b]furan (2d). White solid (71.4 mg,
‘Bu 95%); mp 130-132 °C; 'H NMR (300 MHz, CDCl3): 8 =7.79 (d, J =

8.1 Hz, 2H), 7.53 (dd, J=13.4, 7.6 Hz, 2H), 7.46 (d, J = 8.1 Hz, 2H),
7.23 (p, J = 7.4 Hz, 2H), 6.96 (s, 1H), 1.35 (s, 9H) ppm; >C NMR (75 MHz, CDCLy): & = 156.2,
154.9,151.8,129.4, 127.8, 125.7, 124.8, 124.0, 122.9, 120.8, 111.1, 100.7, 34.8, 31.3 ppm; APCI-
HRMS calcd for CgH,90 [M+H]": 251.1430, found 251.1428 [M+H]".

o~

2-(4-fluorophenyl)benzo[b]furan (2e). White solid (55.5 mg, 87%);
F mp 120-122 °C; "H NMR (300 MHz, CDCl;): & = 7.87-7.76 (m, 2H),

7.53 (dd, J=17.9, 7.7 Hz, 2H), 7.32-7.17 (m, 2H), 7.12 (t, J = 8.6 Hz,
2H), 6.93 (s, 1H) ppm; '°F NMR (282 MHz, CDCl3) & = -112.3 ppm; °C NMR (75 MHz, CDCl5):
8=162.9 (d, J=248.8 Hz), 155.0 (d, J= 11.6 Hz), 129.2, 126.8, 126.7, 124.3, 123.0, 120.9, 116.0,
115.7,111.1, 101.0 (d, J = 1.6 Hz) ppm; EI-HRMS: m/z [M]" calcd for C14HoFO: 212.0637, found
212.0629 [M]".

o~

2-(4-nitrophenyl)benzo[b]furan (2f). Yellow solid (57.8 mg,
NO2  81%); mp 180-181 °C; 'H NMR (300 MHz, CDCls): & = 8.35-8.24

(m, 2H), 8.03-7.94 (m, 2H), 7.67-7.59 (m, 1H), 7.58-7.52 (m, 1H),
7.36 (td, J= 8.3, 7.8, 1.4 Hz, 1H), 7.31-7.24 (m, 1H), 7.22 (d, J = 0.7 Hz, 1H) ppm; C NMR (75
MHz, CDCl;): 6§ =155.3, 153.1, 149.5, 136.3, 128.6, 125.8, 125.3, 124.3, 123.5, 121.6, 111.5, 105.1
ppm; EI-HRMS: m/z [M]" calcd for C;4HoNO5: 239.0582, found 239.0576 [M]".

O~

2-(4-bromophenyl)benzo[b]furan (2g). White solid (77.2 mg, 94%);
Br mp 149-151 °C; '"H NMR (300 MHz, CDCl;): & = 7.70-7.62 (m, 2H),

7.56-7.44 (m, 4H), 7.27 (td, J=8.1,7.7, 1.6 Hz, 1H), 7.20 (td, J = 7.5,
1.2 Hz, 1H), 6.94 (d, J = 0.8 Hz, 1H) ppm; °C NMR (75 MHz, CDCly): & = 154.9, 154.8, 131.9,
129.4, 129.0, 126.3, 124.6, 123.1, 122.5, 121.0, 111.2, 101.8 ppm; EI-HRMS: m/z [M]" caled for
C14HoBrO: 271.9837, found 271.9831 [M]".

o~

Me 2-(o-tolyl)benzo[b]furan (2h). Light yellow oil (60.8 mg, 97%); 'H NMR
(300 MHz, CDCl3): 6 =7.85(d,J=5.4 Hz, 1H), 7.57 (dd, J=24.2, 7.6 Hz,

O 2H), 7.36-7.20 (m, 5H), 6.90 (s, 1H), 2.59 (s, 3H) ppm; °C NMR (75 MHz,
CDCl;): 6 =155.7, 154.4, 135.9, 131.3, 130.0, 129.3, 128.6, 128.2, 126.2,

o~
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124.3,122.9, 121.0, 111.2, 105.2, 22.1 ppm; EI-HRMS: m/z [M]" calcd for C;sH;,0: 208.0888,
found 208.0882 [M]".

Cl 2-(2-chlorophenyl)benzo[b]furan (2i). White solid (66.0 mg, 96%); mp

50-51 °C; '"H NMR (300 MHz, CDCLy): 8 = 8.04 (d, J = 7.9 Hz, 1H), 7.63

O (d, J = 7.6 Hz, 1H), 7.56-7.45 (m, 3H), 7.40-7.19 (m, 4H) ppm; °C NMR

(75 MHz, CDCls): & = 154.2, 152.0, 131.3, 130.9, 129.0, 129.0, 126.9,

124.9,123.0, 121.5, 111.0, 107.4 ppm; EI-HRMS: m/z [M]" calcd for C4sHoCIO: 228.0342, found
228.0334 [M]".

o -

2-(2-(trifluoromethyl)phenyl)benzo[b]furan (2j). Colorless oil (20.4 mg,
26%); 'H NMR (300 MHz, CDCls): 6 = 7.89 (d, J = 7.7 Hz, 2H), 7.46 (t, J
=7.5 Hz, 2H), 7.36 (dd, J = 14.1, 7.0 Hz, 2H), 7.14 (td, J = 8.0, 5.0 Hz,
1H), 7.07-6.97 (m, 2H) ppm; F NMR (282 MHz, CDCl;) 6 = -58.2 ppm;
C NMR (75 MHz, CDCly): & = 156.4, 153.9, 133.1, 132.3, 130.0 (q, J = 131.3 Hz), 130.2, 130.1,
128.1(q,J=5.8Hz), 127.1,126.2, 124.4,123.5,122.8,112.7,108.0 (g, /= 3.6 Hz) ppm; EI-HRMS:
m/z [M]" calcd for C;sHoF30: 262.0605, found 262.0599 [M]".

TI
©
(@]

o -

M 2-(m-tolyl)benzo[b]furan (2k). White solid (58.5 mg, 94%); mp 78-

79 °C; 'H NMR (300 MHz, CDCLy): & = 7.75-7.62 (m, 2H), 7.54 (dd, J

O\ O =15.6, 7.6 Hz, 2H), 7.38-7.20 (m, 3H), 7.17 (t, J="7.1 Hz, 1H), 6.99 (s,

1H), 2.42 (s, 3H) ppm; >C NMR (75 MHz, CDCls): & = 156.1, 154.9, 138.4, 130.4, 129.4, 129.3,

128.7, 125.6, 124.2, 122.9, 122.2, 120.9, 111.1, 101.2, 21.5 ppm; APCI-HRMS calcd for C;5H;50
[M+H]": 209.0961, found 209.0958 [M+H]".

2-(3-chlorophenyl)benzo[b]furan (21). White solid (58.1 mg, 85%); mp
87-89 °C; 'H NMR (300 MHz, CDCly): 8 =7.84 (s, 1H), 7.71 (d,J=17.5
Hz, 1H), 7.55 (dd, J=19.5, 7.8 Hz, 2H), 7.40-7.19 (m, 4H), 7.02 (s, 1H)
ppm; *C NMR (75 MHz, CDCly): & = 155.0, 154.3, 134.9, 132.2, 130.0,
128.9, 128.4, 124.9, 124.8, 123.1, 122.9, 121.1, 111.3, 102.4 ppm; EI-HRMS: m/z [M]" calcd for
C14HoC10: 228.0342, found 228.0335 [M]".

O -
IQ

o Ethyl benzo[b]furan-2-carboxylate (2m). colorless oil (28.7 mg, 50%); 'H
NMR (300 MHz, CDCLy): & = 7.67 (d, J = 7.8 Hz, 1H), 7.61-7.56 (m, 1H),
7.52 (d, J= 0.8 Hz, 1H), 7.43 (td, J = 8.4, 7.8, 1.3 Hz, 1H), 7.33-7.25 (m,
1H), 4.44 (q, J=7.1 Hz, 2H), 1.42 (t, J= 7.1 Hz, 3H) ppm; *C NMR (75 MHz, CDCls): § = 159.5,
155.7, 145.7, 127.5, 126.9, 123.7, 122.7, 113.7, 112.3, 61.4, 14.3 ppm; ESI-HRMS calcd for
Ci1H,,05 [M+H]": 191.0703, found 191.0698 [M+H]".

?

0 OEt
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2-(tert-butyl)benzo[b]furan (2n). Colorless oil (42.5 mg, 81%); 'H NMR (300
©jo\>’t|3u MHz, CDCl): & = 7.58-7.46 (m, 1H), 7.46-7.38 (m, 1H), 7.30-7.07 (m, 2H),

6.35 (s, 1H), 1.37 (s, 9H) ppm; C NMR (75 MHz, CDCL3): & = 167.4, 154.6,
128.9, 123.1, 122.3, 120.3, 110.8, 98.9, 33.0, 28.9 ppm; EI-HRMS: m/z [M]" calcd for C;,H,40:
174.1045, found 174.1038 [M]".

Benzo|[b]furan-2-ylmethanol (20). Colorless oil (36.0 mg, 81%);1H NMR
(300 MHz, CDCl3): 6 = 7.51 (dd, J = 25.1, 7.7 Hz, 2H), 7.32-7.17 (m, 2H),
6.66 (s, 1H), 4.78 (s, 2H) ppm; °C NMR (75 MHz, CDCls): 5 = 156.5, 155.1,
128.2, 124.4, 122.8, 121.1, 111.2, 104.1, 58.1 ppm; EI-HRMS: m/z [M]" calcd for CoHgO,:
148.0524, found 148.0518 [M]".

O/g
@)
T

7-fluoro-2-phenylbenzo[b]furan (2p). White solid (62.9 mg, 99%); mp 61-

b Ph 63 °C; '"H NMR (300 MHz, CDCly): 5 = 7.86 (d, J = 7.8 Hz, 2H), 7.43 (t, J =

7.5 Hz, 2H), 7.36 (d, J = 6.5 Hz, 1H), 7.31 (d, J = 7.8 Hz, 1H), 7.17-7.07 (m,

1H), 7.00 (d, J = 18.8 Hz, 2H) ppm; '°’F NMR (282 MHz, CDCl;) & = -137.3

ppm; *C NMR (75 MHz, CDCLy): § = 157.0, 148.0 (d, J = 248.9 Hz), 141.8 (d, /= 11.1 Hz), 132.8

(d, J=3.4 Hz), 129.9, 129.0, 128.9, 125.1, 123.6 (d, /= 6.0 Hz), 116.6 (d, J = 3.9 Hz), 110.6 (d, J

=16.1 Hz), 101.6 (d, J = 2.5 Hz) ppm; EI-HRMS: m/z [M]" calcd for C14HoFO: 212.0637, found
212.0631 [M]".

6-chloro-2-phenylbenzo[b]furan (2q). White solid (64.1 mg, 93%); mp
/@f}—% 129-130 °C; 'H NMR (300 MHz, CDCLy): § = 7.82 (d, J = 7.5 Hz, 2H),
7.51 (s, 1H), 7.44 (t, J = 8.2 Hz, 3H), 7.39-7.31 (m, 1H), 7.21 (t, J= 7.2
Hz, 1H), 6.95 (s, 1H) ppm; °C NMR (75 MHz, CDCl;): 8 =156.8, 155.0, 130.1, 130.0, 128.8, 127.9,

125.0, 123.7, 121.3, 111.8, 101.0 ppm; EI-HRMS: m/z [M]" calcd for C;4HoClO: 228.0342, found
228.0336 [M]".

\ 6-bromo-2-phenylbenzo[b]furan (2r). White solid (76.4 mg, 93%); mp
mph 139-141 °C; 'H NMR (300 MHz, CDCl;): & = 7.84-7.78 (m, 2H), 7.66 (s,
B

' 1H), 7.46-7.30 (m, 5H), 6.93 (d, J = 0.8 Hz, 1H) ppm; °C NMR (75 MHz,

CDCly): §=156.7, 155.2, 130.0, 128.9, 128.9, 128.3, 126.4, 125.0, 121.7, 117.4, 114.7, 101.1 ppm;
EI-HRMS: m/z [M]" caled for C1sHoBrO: 271.9837, found 271.9831 [M]".

n

Cl

5-methyl-2-phenylbenzo|[b]furan (2s). White solid (61.5 mg, 98%); mp

Me
mPh 130-132 °C; "H NMR (300 MHz, CDCl3): 6 = 7.82 (d, J = 7.8 Hz, 2H),
(@]

7.46-7.34 (m, 3H), 7.34-7.26 (m, 2H), 7.06 (d, J = 8.3 Hz, 1H), 6.90 (s,
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1H), 2.42 (s, 3H) ppm; °C NMR (75 MHz, CDCly): § = 156.0, 153.4, 132.4, 130.7, 129.4, 128.8,
128.5, 125.6, 124.9, 120.8, 110.7, 101.2, 21.5 ppm; EI-HRMS: m/z [M]" caled for C;sH;,0:
208.0888, found 208.0882 [M]".

cl 5-chloro-2-phenylbenzo[b]furan (2t). White solid (65.2 mg, 95%); mp

mPh 155-156 °C; '"H NMR (300 MHz, CDCLy): & = 7.84 (d, J = 7.7 Hz, 2H),

© 7.53 (s, 1H), 7.49-7.31 (m, 4H), 7.27-7.17 (m, 1H), 6.94 (s, 1H) ppm; C

NMR (75 MHz, CDCl3): & = 157.4, 153.3, 130.6, 130.0, 129.0, 128.9, 128.5, 125.1, 124.4, 120.5,
112.2, 100.8 ppm; EI-HRMS: m/z [M]+ calcd for C14HoCl10: 228.0342, found 228.0334 [M]+.

o 1-(2-phenylbenzo|[b]furan-5-yl)ethan-1-one (2u). White solid (69.5
Me)K©j\>7 mg, 98%); mp 162-164 °C; "H NMR (300 MHz, CDCl3): & = 8.11 (s,
o Ph  1H), 7.84 (4, /=8.6 Hz, 1H), 7.76 (d, J = 7.7 Hz, 2H), 7.44 (d, J = 8.6

Hz, 1H), 7.36 (t,J= 7.4 Hz, 2H), 7.32 -7.23 (m, 1H), 6.95 (s, 1H), 2.56

(s, 3H) ppm; C NMR (75 MHz, CDCls): §=197.7,157.5, 157.4, 132.9,129.8,129.3, 129.1, 128.9,

125.1, 122.2, 111.2, 101.6, 26.8 ppm; ESI-HRMS calcd for C¢H;30, [M+H]": 237.0910, found
237.0905 [M+H]".

Ph 2,5-diphenylbenzo|[b]furan (2v). White solid (77.5 mg, 96%); mp 165-

mPh 167 °C; '"H NMR (300 MHz, CDCls): 5 = 7.86 (d, J = 7.7 Hz, 2H), 7.74 (s,

© 1H), 7.62 (d, J = 7.6 Hz, 2H), 7.58-7.38 (m, 6H), 7.38-7.27 (m, 2H), 7.03

(s, 1H) ppm; C NMR (75 MHz, CDCls): 8 =156.6, 154.6, 141.7, 136.7, 130.4, 129.8, 128.9, 128.8,

128.7,127.5,127.0, 125.0, 124.1,119.5, 111.3, 101.5 ppm; EI-HRMS: m/z [M]" calcd for C,0H,40:
270.1045, found 270.1038 [M]".

Me 6-chloro-2-(m-tolyl)benzo[b]furan (2w). White solid (71.4 mg,

98%); mp 80-82 °C; 'H NMR (300 MHz, CDCl3): 8 = 7.60 (d, J =
cl o 10.4 Hz, 2H), 7.48 (s, 1H), 7.41 (d, /= 8.3 Hz, 1H), 7.30 (t, /= 7.6
Hz, 1H), 7.16 (t, J = 8.3 Hz, 2H), 6.90 (s, 1H), 2.39 (s, 3H) ppm;

C NMR (75 MHz, CDCls): 8 =157.0, 154.9, 138.6, 129.9, 129.8, 129.7, 128.8, 128.0, 125.6, 123.7,

122.2,121.3, 111.7, 100.9, 21.6 ppm; EI-HRMS: m/z [M]" calcd for C;sH;;ClO: 242.0498, found
242.0492 [M]".

5-methyl-2-(p-tolyl)benzo[b]furan (2x). White solid (65.2 mg,

Me
'V'e 98 %); mp 151-153 °C; '"H NMR (300 MHz, CDCLy): § = 7.71
o

(d, J=17.8 Hz, 2H), 7.37 (d, J = 8.3 Hz, 1H), 7.31 (s, 1H), 7.21
(d,J="7.9 Hz, 2H), 7.05 (d, J = 8.3 Hz, 1H), 6.85 (s, 1H), 2.42 (s, 3H), 2.36 (s, 3H) ppm; °C NMR
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(75 MHz, CDCl3): 6 = 156.3, 153.3, 138.5, 132.3, 129.5, 129.5, 127.9, 125.3, 124.9, 120.7, 110.6,
100.4, 21.5, 21.4 ppm; EI-HRMS: m/z [M]+ caled for C16H140: 222.1045, found 222.1038 [M]+.

Me 6-bromo-2-(o-tolyl)benzo[b]furan (2y). White solid (82.0 mg, 95%);
mp 65-67 °C; '"H NMR (300 MHz, CDCly): § = 7.78 (td, J = 4.4, 2.3
Br o Hz, 1H), 7.66 (s, 1H), 7.41 (d, J = 8.3 Hz, 1H), 7.33 (dd, /= 8.3, 1.5
Hz, 1H), 7.30-7.24 (m, 3H), 6.80 (s, 1H), 2.53 (s, 3H) ppm; °C NMR

(75 MHz, CDCls): 8 = 156.5, 154.7, 135.9, 131.4, 129.5, 128.8, 128.3, 128.2, 126.2, 126.2, 121.8,

117.4, 114.6, 104.8, 21.9 ppm; EI-HRMS: m/z [M]+ calcd for C;sH;;BrO: 285.9993, found
285.9989 [M]".

cl 5-chloro-2-(4-fluorophenyl)benzo[b]furan (2z). White solid

O N O F (73.7 mg, 99%); mp 145-146 °C; '"H NMR (300 MHz, CDCls): &

© =7.82-7.72 (m, 2H), 7.49 (s, 1H), 7.38 (d, J = 8.7 Hz, 1H), 7.20

(d, J=8.7 Hz, 1H), 7.11 (t, J = 8.5 Hz, 2H), 6.82 (s, 1H) ppm; ’F NMR (282 MHz, CDCl;) § = -

111.5 ppm; C NMR (75 MHz, CDCly): 8 = 163.1 (d, J = 249.4 Hz), 156.4, 153.2, 130.5, 128.6,

126.9 (d, J= 8.3 Hz), 126.3 (d, J= 3.4 Hz), 124.4, 120.4, 116.0 (d, /J=22.0 Hz), 112.1, 100.5 (d, J
= 1.7 Hz) ppm; EI-HRMS: m/z [M]" calcd for C4HgCIFO: 246.0248, found 246.0241 [M]".
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IV. '"H NMR, “C NMR and "’F NMR Spectra
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