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General Information. The *H and **C NMR spectra were recorded at 300 and 75.5 MHz
or 400 and 100 MHz respectively. Thin layer chromatography was performed using 60
mesh silica gel plates, and visualization was effected by short wavelength UV light (254
nm). All melting points are uncorrected. All high resolution mass spectra (except for
compound 25) were recorded using EI at 70 eV. All reagents were used directly as
obtained commercially, unless otherwise noted.

Procedure for the reaction of carboxylic acids with arynes.

The aryne precursor (1.5 equiv) was added to a mixture of the carboxylic acid (0.25
mmol) and CsF (4.0 equiv) in 15 mL of freshly distilled THF, and the reaction mixture
was then stirred in a closed vial at 125 °C for 18 h. After the reaction mixture was
allowed to cool to room temperature, it was eluted through a plug of silica gel with ethyl
acetate and the solvent was removed under reduced pressure. The residue was purified by
flash chromatography on silica gel using hexanes/EtOAc as the eluent to afford the
desired o-hydroxyaryl ketone.

1-(2-Hydroxyphenyl)-1-butanone (8)
0

HSC/\)D
HO

This compound was obtained as a pale yellow oil in a 77% yield: *H NMR (400 MHz,
CDCl3) 6 1.01 (t, J = 7.4 Hz, 3H), 1.72-1.82 (m, 2H), 2.95 (t, /= 7.3 Hz, 2H), 6.88 (t, J =
7.6 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1H), 7.44 (t, /= 7.8 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H),
12.40 (s, 1H); **C NMR (100 MHz, CDCl3) 6 14.1, 18.2, 40.4, 118.7, 119.0, 119.6, 130.2,
136.4, 162.7, 207.0; HRMS (EI) calcd for C1oH120, 164.0837, found 164.0839. The 'H
NMR spectral data are in good agreement with the literature data.*

9-Propylidene-9H-xanthene (11)

(I

This compound was obtained as a pale amorphous solid in a 50% yield: *H NMR (400
MHz, CDCls) § 1.17 (t, J = 7.4 Hz, 3H), 2.56 (m, 2H), 5.87 (t, J = 7.2 Hz, 1H), 7.07-7.18
(m, 4H), 7.21-7.32 (m, 2H), 7.53 (m, 2H); **C NMR (100 MHz, CDCls) 6 15.2, 23.4,
116.6, 116.8, 122.8, 123.1, 123.6, 123.9, 125.9, 126.1, 128.1, 128.2, 128.6, 128.9, 151.5,
153.1; HRMS (El) calcd for C16H140 222.1045, found 222.1048.

1-(2-Hydroxyphenyl)-4-penten-1-one (19)
Wjjij
HO
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This compound was obtained as a pale yellow oil in a 72% yield: *H NMR (400 MHz,
CDClg) 6 2.43-2.52 (m, 2H), 3.09 (t, J = 7.4 Hz, 2H), 5.02 (dd, J = 17.1, 1.3 Hz, 1H),
5.09 (dd, J = 10.2, <1 Hz, 1H), 5.82-5.94 (m, 1H), 6.88 (t, J = 7.6 Hz, 1H), 6.97 (d, J =
8.4 Hz, 1H), 7.45 (t, J = 7.8 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 12.30 (s, 1H); **C NMR
(100 MHz, CDCl3) 0 28.3, 37.6, 115.9, 118.7, 119.1, 119.5, 130.0, 136.5, 137.0, 162.6,
205.8; HRMS (EI) calcd for C13H1,0, 176.0837, found 176.0840. The *H NMR spectral
data are in good agreement with the literature data.*

Cyclopentyl(2-hydroxyphenyl)methanone (20)
O

O

This compound was obtained as a pale yellow oil in a 68% yield: *H NMR (300 MHz,
CDCls) 6 1.66-1.74 (m, 4H), 1.89-1.96 (m, 4H), 3.73 (m, 1H), 6.88 (t, J = 7.6 Hz, 1H),
6.96 (t, /= 8.4 Hz, 1H), 7.44 (t, J= 7.0 Hz, 1H), 7.78 (t, J = 8.0 Hz, 1H), 12.52 (s, 1H);
3C NMR (100 MHz, CDCls) § 26.5, 30.5, 46.2, 118.7, 118.9, 119.2, 130.4, 136.2, 163.1,
209.4; HRMS (EI) calcd for C12H140, 190.0994, found 190.0993.

Methyl 4-(2-hydroxyphenyl)-4-oxobutanoate (21)
0

MeO
© HO
This compound was obtained as a pale yellow semisolid in a 58% yield: *H NMR (400
MHz, CDCl3) 6 2.74 (t, J = 7.4 Hz, 2H), 3.36 (t, J = 7.4 Hz, 2H), 3.70 (s, 3H), 6.90 (t, J =
7.6 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1H), 7.46 (t, J = 7.1 Hz, 1H), 7.78 (d, J = 7.1 Hz, 1H),
12.04 (s, 1H); *C NMR (100 MHz, CDCls) § 27.9, 33.3, 52.2, 118.7, 119.2, 119.4, 129.9,
136.7, 162.5, 173.2, 204.1; HRMS (EI) calcd for C11H1,04 208.0736, found 208.0740.

1-(2-Hydroxyphenyl)-2-phenylethanone (22)
0
Ph

HO
This compound was obtained as a pale yellow oil in a 62% yield: *H NMR (400 MHz,
CDCl3) 0 4.31 (s, 2H), 6.91 (t, J = 7.6 Hz, 1H), 6.99 (d, J = 7.5 Hz, 1H), 7.26-7.30 (m,
3H), 7.34-7.37 (m, 2H), 7.47 (t, J = 7.8 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 12.23 (s, 1H);
3C NMR (100 MHz, CDCls) ¢ 45.4, 118.9, 119.2, 127.4, 129.0, 129.6, 130.6, 134.1,
136.8, 163.0, 204.1; HRMS (EI) calcd for C14H1,0, 212.0837, found 212.0842. The 'H
and °C NMR spectral data are in good agreement with the literature data.

(2-Hydroxyphenyl)-2-naphthyl ketone (23)

T
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This compound was obtained as a pale yellow semisolid in a 44% vyield: *H NMR (400
MHz, CDCls) § 6.88 (t, J = 7.6 Hz, 1H), 7.10 (d, J = 8.3 Hz, 1H), 7.49-7.64 (m, 3H), 7.66
(d, J= 8.0 Hz, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.90-7.97 (m, 3H), 8.17 (s, 1H), 12.04 (s,
1H); °C NMR (100 MHz, CDCl3) 6 118.7, 118.9, 119.6, 125.5, 127.2, 128.1, 128.4,
128.6, 129.4, 130.7, 132.4, 133.9, 135.1, 135.3, 136.5, 163.4, 201.7; HRMS (EI) calcd for
C17H120, 248.0837, found 248.0834. The *H and *C NMR spectral data are in good

agreement with the literature data.?

This compound was obtained as white crystals in an 80% yield: mp 176-177 °C (lit. mp*
176-177 °C): 'H NMR (400 MHz, CDCl3) 6 7.35 (t, J = 7.5 Hz, 1H), 7.46 (d, J = 8.4 Hz,
1H), 7.69 (t, J = 7.8 Hz, 1H), 8.31 (d, J = 7.9 Hz, 1H): ®C NMR (100 MHz, CDCly) &
118.1, 122.0, 124.1, 126.9, 135.0, 156.3, 177.4; HRMS (EI) calcd for C;13HsO, 196.0524,
found 196.0527. The *H and **C NMR spectral data are in good agreement with the
literature data.*

Xanthone (24)

1-Methoxyxanthone (25)
OCHj,4

0
This compound was obtained as white crystals in a 71% yield: mp 128-129 °C (lit. mp®
128.5°C); *H NMR (400 MHz, CDCls) 6 4.01 (s, 3H), 6.78 (d, J = 8.3 Hz, 1H), 7.03 (d, J
= 8.5 Hz, 1H), 7.33 (d, J = 7.2 Hz, 1H), 7.39(d, J = 8.4 Hz, 1H), 7.58 (t, J = 8.4 Hz, 1H),
7.64 (t, J= 7.8 Hz, 1H), 8.29 (d, J = 7.9 Hz, 1H); **C NMR (100 MHz, CDCls) 6 56.7,
105.6, 110.2, 112.8, 117.5, 123.2, 124.0, 127.0, 134.4, 135.1, 155.2, 158.3, 160.9, 176.7,

APCI calcd for C14H1105 [M+H] 227.0703, found 227.0705. The *H and *C NMR
spectral data are in good agreement with the literature data.’

4-Azaxanthone (26)

=

|

N~ "0

This compound was obtained as a light brown solid in a 22% yield: mp 177-181 °C (lit.
mp’ 178-182 °C); *H NMR (400 MHz, CDCls) § 7.39-7.48 (m, 2H), 7.62 (d, J = 8.4 Hz,
1H), 7.79 (t, J = 7.8 Hz, 1H), 8.31 (t, J = 7.9 Hz, 1H), 8.72 (t, J = 7.7 Hz, 1H), 8.75 (d, J
= 4.5 Hz, 1H); **C NMR (100 MHz, CDCl3) 6 117.0, 118.7, 121.3, 121.7, 124.9, 126.9,
135.9, 137.6, 154.4, 155.9, 160.5, 177.8; HRMS (EI) calcd for C;1,H;NO, 197.0477,
foung 197.0479. The *H NMR spectral data are in good agreement with the literature
data.
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General procedure for the reaction of 2-alkenoic acids with arynes.

The aryne precursor (1.5 equiv) was added to a mixture of the 2-alkenoic acid (0.25
mmol) and CsF (4.0 equiv) in 15 mL of freshly distilled THF, and the reaction mixture
was then stirred in a closed vial at 125 °C for 18 h. After allowing the reaction mixture to
cool, additional aryne precursor (0.5 equiv) and CsF (1.0 equiv) was quickly added and
the heating was continued at 125 °C for 6 h. After the reaction mixture was allowed to
cool to room temperature, it was eluted through a plug of silica gel with ethyl acetate and
the solvent was removed under reduced pressure. The residue was purified by flash
chromatography on silica gel using hexanes/EtOAc as the eluent to afford the desired 4-
chromanones.

3-Methylchroman-4-one (37)
o}

0]

This compound was obtained as a colorless oil in an 84% yield: *H NMR (400 MHz,
CDCl3) 6 1.20 (d, J = 7.0 Hz, 3H), 2.75-2.95 (m, 1H), 4.13 (t, J = 11.1 Hz, 1H), 4.48 (dd,
J=11.3,5.0 Hz, 1H), 6.94 (d, J = 8.3 Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 7.44 (t, J = 7.8
Hz, 1H), 7.88 (d, J = 7.9 Hz, 1H); *C NMR (100 MHz, CDCls) 6 10.9, 41.0, 72.4, 117.9,
120.8, 121.5, 127.6, 135.9, 161.9, 195.0; HRMS (EI) calcd for C1oH100, 162.0681, found
162.0683. The *H and **C NMR spectral data are in good agreement with the literature
data.

2,2-Dimethylchroman-4-one (38)
O

Hm
3C o

This compound was obtained as white crystals in a 77% yield: mp 87-89 °C (lit. mp° 86-
88 °C); 'H NMR (400 MHz, CDCls) 6 1.44 (s, 6H), 2.70 (s, 2H), 6.90 (d, J = 8.3 Hz, 1H),
6.95 (t, J = 7.5 Hz, 1H), 7.44 (t, J = 7.8 Hz, 1H), 7.83 (d, J = 7.8 Hz, 1H); *C NMR (100
MHz, CDCl3) 0 26.8, 49.1, 79.4, 118.5, 120.4, 120.9, 126.7, 136.3, 160.1, 192.8; HRMS
(EI) calcd for Cy1H1,0, 176.0837, found 176.0833. The *H and *C NMR spectral data
are in good agreement with the literature data.*

6,7-Dimethoxy-2,2-dimethylchroman-4-one (39)
0
\JL’ : :OCH3
H,C
e © OCH3
This compound was obtained as a pale yellow solid in a 53% yield: mp 97-100 °C (lit.
mp*2 98-100 °C); *H NMR (400 MHz, CDCls) 6 1.42 (s, 6H), 2.63 (s, 2H), 3.84 (s, 3H),

3.87 (s, 3H), 6.37 (s, 1H), 7.23 (s, 1H); *C NMR (100 MHz, CDCls) & 26.8, 48.6, 56.4,
56.4, 79.8, 100.7, 106.5, 112.5, 144.2, 156.5, 156.5, 191.2; HRMS (EI) calcd for
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C13H1604 236.1049, found 236.1048. The **C NMR spectral data are in good agreement
with the literature data.*®

cis-2,3,3a,9a-Tetrahydrocyclopenta[b][1]benzopyran-9(1H)-one (40)
O

LI

This compound was obtained as a pale yellow solid in a 68% yield: mp 48-49 °C; 'H
NMR (400 MHz, CDCls) 6 1.75-2.20 (m, 6H), 2.66-2.74 (m, 1H), 4.91 (s, 1H), 6.89 (d, J
= 8.3 Hz, 1H), 6.97 (t, J = 7.5 Hz, 1H), 7.44 (t, J = 7.5 Hz, 1H), 7.86 (d, J = 7.8 Hz, 1H);
3C NMR (100 MHz, CDCls) 6 22.6, 27.8, 33.2, 51.3, 83.5, 118.2, 119.3, 121.4, 127.2,
136.2, 160.8, 194.7; HRMS (EI) calcd for C1,H;,0, 188.0837, found 188.0841. The H
and *C NMR spectral data are in good agreement with the literature data.**

2-Propylchroman-4-one (41)
O

C3H7f(j©

This compound was obtained as a pale yellow oil in an 82% yield: *H NMR (400 MHz,
CDCl3) 6 0.97 (t, J = 7.3 Hz, 3H), 1.42-1.73 (m, 3H), 1.78-1.96 (m, 1H), 2.66 (d, /= 8.2
Hz, 2H), 4.39-4.47 (m, 1H), 6.93-7.05 (m, 2H), 7.44 (td, /= 8.9, 1.8 Hz, 1H), 7.85 (dd, J
= 7.8, 1.7 Hz, 1H); **C NMR (100 MHz, CDCl3) 6 14.1, 18.4, 37.2, 43.2, 77.9, 118.1,
121.2,121.3,127.1, 136.1, 161.9, 192.9; HRMS (El) calcd for C;,H140, 190.0994, found
190.0992.

Isoflavanone (42)
O

O

This compound was obtained as a yellow solid in a 56% yield: mp 67-70 °C (lit. mp™ 72
°C); *H NMR (400 MHz, CDCl5) 6 4.01 (t, J = 7.2 Hz, 1H), 4.67-4.69 (m, 2H), 7.02 (d, J
= 8.4 Hz, 1H), 7.06 (t, J = 7.2 Hz, 1H), 7.26-7.39 (m, 5H), 7.51 (td, J = 6.8, 2.0 Hz, 1H),
7.97 (dd, J= 7.9, 1.6 Hz, 1H); **C NMR (100 MHz, CDCls) § 52.5, 71.7, 118.1, 121.3,
121.8, 128.0, 128.8, 129.1, 135.2, 136.2, 161.8, 192.3; HRMS (EI) calcd for C15H:,0,
224.0837, found 224.0844. The *H and *C NMR spectral data are in good agreement
with the literature data.*®

2,3-Dimethylchroman-4-one (43)

This compound was obtained in a 76% yield as a mixture of isomers (E/Z=1.8). The E
isomer was further purified and isolated as a colorless semisolid solid using flash
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chromatography (hexanes/EtOAc): *H NMR (400 MHz, CDCl3) 6 1.20 (t, J = 7.4 Hz,
3H), 1.50 (t, J = 7.4 Hz, 3H), 2.51-2.60 (m, 1H), 4.19-4.27 (m, 1H), 6.93 (d, J = 8.3 Hz,
1H), 6.98 (t, /= 7.5 Hz, 1H), 7.44 (td, /= 7.6, 1.6 Hz, 1H), 7.85 (td, /= 7.8, 1.6 Hz, 1H);
3C NMR (100 MHz, CDCls) 6 10.5, 20.0, 47.1, 79.4, 117.9, 120.5, 121.3, 127.4, 135.9,
161.4, 194.9; HRMS (EI) calcd for C11H120, 176.0837, found 176.0841.

3-Methyl-2-phenylchroman-4-one (44)
0o

Ph™ O

This compound was obtained in a 67% yield as a mixture of isomers (E/Z=~5.1). The E
isomer was further purified and isolated as a pale yellow solid using flash
chromatography (hexanes/EtOAc): mp 68-70 °C; *H NMR (400 MHz, CDCls) 6 1.02 (d,
J=6.9 Hz, 3H), 2.99-3.08 (m, 1H), 5.06 (d, J = 12.4 Hz, 1H), 7.00 (d, J = 8.3 Hz, 1H),
7.06 (t, J = 7.5 Hz, 1H), 7.38-7.52 (m, 6H), 7.94 (t, J = 7.8 Hz, 1H); *C NMR (100 MHz,
CDCl3) 0 10.5, 46.6, 85.9, 115.6, 118.1, 120.6, 121.7, 127.5, 127.6, 129.0, 136.1, 138.2,
161.5, 194.6; HRMS (EI) calcd for C16H140, 238.0994, found 238.0998.

Flavanone (45)
0

|:>h/fo§i>

Flash chromatography on silica gel using hexanes/EtOAc as the eluent afforded the
desired flavanone as a yellow solid in a 54% yield and a mixture which primarily
contained the uncyclized o-hydroxyaryl ketone. The latter was dissolved in 5 mL of THF,
then 10 mL of water and 10 puL of piperidine was added, and the mixture was stirred for 2
h at 40 °C. After allowing the reaction mixture to cool to room temperature, the mixture
was extracted with EtOAc (20 mL x 2), the organic fractions were combined and the
solvent was evaporated under reduced pressure. Flash chromatography on silica gel using
hexanes/EtOAC as the eluent afforded an additional 20% of the desired flavanone: mp 69-
72 °C (lit. mp'’ 72-73 °C); *H NMR (400 MHz, CDCls) 6 2.88 (dd, J = 16.9, 2.9 Hz, 1H),
3.07 (dd, J=16.9, 13.4 Hz, 1H), 5.46 (dd, J = 13.3, 2.8 Hz, 1H), 7.00-7.08 (m, 2H), 7.35-
7.54 (m, 6H), 7.93 (dd, J = 8.0, 1.6 Hz, 1H); *C NMR (100 MHz, CDCls) ¢ 44.9, 79.8,
118.3,121.1, 121.8, 126.3, 127.3, 129.0, 129.1, 136.4, 138.9, 161.8, 192.1; HRMS (EI)
calcd for CysH1,0, 224.0837, found 224.0842. The *H and *C NMR spectral data are in
good agreement with the literature data.'®

Procedure for the reaction of 2-alkynoic acids with arynes.

The aryne precursor (1.5 equiv) was added to a mixture of the 2-alkynoic acid (0.25
mmol) and TBAT (2.0 equiv) in 5 mL of anhydrous toluene, and the reaction mixture
was then stirred in a closed vial at 60 °C for 24 h. After the reaction mixture was allowed
to cool to room temperature, the reaction mixture was then poured into brine (15 mL) and
the organic layer was separated. The aqueous layer was extracted with ethyl acetate (2 x
15 mL) and the organic layers were combined and concentrated in vacuo. The residue
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was purified by flash chromatography on silica gel using hexanes/EtOAc as the eluent to
afford the desired chromone derivatives.

Flavone (46)
0o

|
|:>h/fo§i>

This compound was obtained as a yellow solid in a 56% yield: mp 96-97 °C (lit. mp™® 96-
97 °C); 'H NMR (400 MHz, CDCls) § 6.81 (s, 1H), 7.40 (t, J = 7.5 Hz, 1H), 7.46-7.58 (m,
4H), 7.68 (t, J = 7.0 Hz, 1H), 7.87-7.94 (m, 2H), 8.22 (d, J = 7.9 Hz, 1H); *C NMR (100
MHz, CDCl3) 6 107.8, 118.3, 124.2, 125.4, 125.9, 126.5, 129.2, 131.8, 132.0, 134.0,
156.5, 163.6, 178.6; HRMS (EI) calcd for C15H100, 222.0681, found 222.0686. The H
and *C NMR spectral data are in good agreement with the literature data.*

2-Methylchromone (47)
o)

I

This compound was obtained as a pale yellow solid in a 64% yield: mp 69-71 °C (lit.

mp”° 69-70 °C); *H NMR (400 MHz, CDCls) 6 2.36 (s, 3H), 6.14 (s, 1H), 7.34 (t, J= 7.4
Hz, 1H), 7.38 (d, J = 7.4 Hz, 1H), 7.61 (td, J = 8.1, 1.7 Hz, 1H), 8.15 (dd, J = 7.9, 1.3 Hz,
1H); **C NMR (100 MHz, CDCls) 6 20.8, 110.7, 118.0, 123.7, 125.1, 125.8, 133.6, 156.6,
166.3, 178.4; HRMS (EI) calcd for C1oHgO2 160.0524, found 160.0548. The *H and **C
NMR spectral data are in good agreement with the literature data.?
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