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1. General considerations

Unless otherwise noted, all reagents were purchased from commercial suppliers and used
without purification. All oxygenation reactions were performed in reaction tube (approx. 10 mL
volume) equipped with a septum in the presence of Teflon coated magnetic stirrer bar (3 mm X
10 mm). Dichloroethane (DCE) was distilled under calcium hydride under reduced pressure.
Dioxane and tetrahydrofuran (THF) were distilled from sodium under nitrogen. Acetonitrile was
distilled from calcium hydride under nitrogen prior to use. Thin layer chromatography was
performed on Merck precoated silica gel 60 F,s4 plates. Silica gel (Merck, 70-230 and 230-400
mesh) was used for column chromatography. 'H NMR spectra were recorded on a Bruker (400
MHz) or Varian (500 MHz) spectrometer. Spectra were referenced internally to the residual
proton resonance in CDCIl; (& 7.26 ppm), or with tetramethylsilane (TMS, 6 0.00 ppm) as the
internal standard. Chemical shifts () were reported as part per million (ppm) in & scale
downfield from TMS. "“C NMR spectra were referenced to CDCl; (8 77.0 ppm, the middle
peak). Coupling constants (J) were reported in Hertz (Hz). Mass spectra (EI-MS and ES-MS)
were recorded on a HP 5989B Mass Spectrometer. High-resolution mass spectra (HRMS) were
obtained on a Brilker APEX 47e FT-ICR mass spectrometer (ESIMS). GC-MS analysis was
conducted on a HP 5973 GCD system using a HPSMS column (30 m x 0.25 mm). The products
described in GC yield were accorded to the authentic samples/dodecane calibration standard

from HP 6890 GC-FID system.
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2. General procedures for initial reaction conditions screening

General Procedure for reaction condition screenings: Pd(OAc), (11.2 mg, 0.05 mmol),
oxidant (1.0 mmol), benzophenone (0.5 mmol) and solvent (2.0 mL) were loaded into a reaction
tube equipped with a septum in the presence of Teflon coated magnetic stirrer bar under air. The
tube was then placed into a preheated oil bath (80 °C) and stirred for the time as indicated. After
completion of reaction, the reaction tube was allowed to cool to room temperature. Ethyl acetate
(~2 mL), dodecane (113 pL, internal standard) and water were added. The organic layer was
subjected to GC analysis. The GC yield obtained was previously calibrated by authentic

sample/dodecane calibration curve.

3. General procedures for oxygenation of aromatic ketones

General procedures for oxygenation of aromatic ketones (the Pd catalysts loading range
from 5-10 mol%): Pd(OAc),, PhI(OTFA); (1.0 mmol), aromatic ketones (0.5 mmol) and DCE
(2.0 mL) were loaded into a reaction tube equipped with a septum in the presence of Teflon
coated magnetic stirrer bar under air. The tube was then placed into a preheated oil bath (80 °C)
and stirred for the time as indicated in Table 2 and 3. After completion of reaction as judged by
GC analysis, the reaction tube was allowed to cool to room temperature and quenched with water.
EtOAc was then added for dilution. The organic layer was separated and the aqueous layer was
washed with EtOAc. The filtrate was concentrated under reduced pressure. The crude products
were purified by flash column chromatography on silica gel (230-400 mesh) to afford the desired
product.
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4, General procedures for further synthesis of flavones

General procedures for further synthesis of flavones from hydroxylated products:
Pd(OAc); (10.0 mol%), PhI(OTFA); (4.0 mmol), acetophenone (2.0 mmol) and DCE (8.0 mL)
were loaded into a reaction tube equipped with a septum in the presence of Teflon coated
magnetic stirrer bar under air. The tube was then placed into a preheated oil bath (80 °C) and
stirred for 2 h. After isolation of the desired hydroxylated product, benzaldehyde was added
with 50% NaOH and ethanol and further reaction was carried out by adding I, in DMSO to form

flavones according to the literature procedures.'

5. General procedures for Hammett Correlation Study

Pd(OAc); (10.0 mol%), PhI(OTFA), (1.0 mmol), acetophenone or para-substituted
acetophenone (p-OMe, p-Me, p-Cl, p-Br) (0.5 mmol) and DCE (2.0 mL) were loaded into a
reaction tube equipped with a septum in the presence of Teflon coated magnetic stirrer bar under
air. The tube was then placed into a preheated oil bath (80 °C) and stirred for 1 h. Ethyl acetate
(~2 mL), dodecane (113 pL, internal standard) and water were added. The organic layer was

subjected to GC analysis.
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6. Characterization data of hydroxylated products

(2-Hydroxyphenyl)phenylmethanone (Table 2, entry 1, product 1a)?

O OH

EA: Hexane = 1:9, R¢ = 0.6, yellow liquid; "H NMR (400 MHz, CDCl3) 6 6.90 (t, J = 7.6 Hz,
1H), 7.09-7.12 (m, 1H), 7.53 (t, J = 7.6 Hz, 3H), 7.59-7.62 (m, 2H), 7.70 (d, J = 7.2 Hz, 1H),
12.07 (s, 1H); BC NMR (100 MHz, CDCl;3) 6 118.4, 118.6, 118.7, 118.8, 119.1, 119.8, 128.3,

129.1, 131.9, 133.0, 133.6, 135.9, 136.3, 137.9, 163.2, 201.6.

(2-Hydroxy-4-methoxyphenyl)(4-methoxyphenyl)methanone (Table 2, entry 2, product 2a)?

O OH
MeO I il OMe

EA: Hexane = 1:9, R; = 0.25, yellow solid; "H NMR (400 MHz, CDCls) 6 3.87 (d, J = 10.8 Hz,
6H), 6.42-6.53 (m, 1H), 7.00 (d, J = 8.4 Hz, 2H), 7.56 (d, J = 9.2 Hz, 1H), 7.67 (d, J = 8.4 Hz,
2H), 12.70 (s, 1H); °C NMR (100 MHz, CDCls) § 55.4, 55.5, 101.1, 107.1, 113.2, 113.6, 130.7,

131.3,134.4, 134.9, 162.5, 165.88, 166.0, 198.7.
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(4-Fluorophenyl)(2-hydroxyphenyl)methanone (Table 2, entry 3, product 3a)*

sae

EA: Hexane = 1:9, R;= 0.6, yellow solid; "H NMR (400 MHz, CDCL3) 5 6.90 (t, J = 7.6 Hz, 1H),
7.10 (d, J = 8.4 Hz, 1H), 7.20 (t, J = 8.8 Hz, 2H), 7.53 (t, J = 7.2 Hz, 1H), 7.58 (d, J = 8.0 Hz,
1H), 7.73 (m, 2H), 11.91 (s, 1H); '>*C NMR (100 MHz, CDCL3) & 115.4, 115.6, 118.5, 118.7,

119.0, 128.4, 129.0, 131.7, 131.8, 133.2, 134.0, 136.4, 163.1, 163.7, 166.2, 199.9.

(2-Hydroxyphenyl)(m-tolyl)methanone (Table 2, entry 4, product 4a)®

O OH

Me

EA: Hexane = 1:9, R = 0.6, yellow liquid; "H NMR (400 MHz, CDCls) § 2.27 (s, 3H), 7.00 (d, J
= 8.4 Hz, 1H), 7.36 (t, J = 8.4 Hz, 2H), 7.53 (t, J = 8.8 Hz, 2H), 7.63 (d, J = 7.6 Hz, 1H), 7.69 (d,
J=7.2Hz, 2H), 11.86 (s, 1H); >C NMR (100 MHz, CDCl5) & 20.4, 118.1, 118.8, 127.7, 128.3,

129.1, 131.7, 133.2, 137.3, 138.1, 161.1, 201.6.
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(2-Hydroxyphenyl)(o-tolyl)methanone (Table 2, entry 5, product 5a)°

EA: Hexane = 1:9, Rs = 0.6, colorless liquid; 'H NMR (400 MHz, CDCl3) 6 2.33 (s, 3H), 6.83 (t,
J=7.6 Hz, 1H), 7.08 (d, J = 8.4 Hz, 1H), 7.29-7.33 (m, 4H), 7.41-7.45 (m, 1H), 7.52 (t, J = 7.6
Hz, 2H) , 12.27 (s, 1H); BC NMR (100 MHz, CDCl3) ¢ 19.5, 118.3, 118.8, 119.9, 125.3, 127.4,

130.1, 130.8, 133.7, 135.5, 136.7, 137.8, 163.3, 204.4.

(2-Hydroxy-4-methylphenyl)(p-tolyl)methanone (Table 2, entry 6, product 6a)’

o OH
Me’ I il Me

EA: Hexane = 1:9, Rs = 0.65, yellow liquid; 'H NMR (400 MHz, CDCls) 6 2.39 (s, 3H), 2.47 (s,
3H), 6.70 (d, J = 8.0 Hz, 1H), 6.90 (s, 1H), 7.31 (d, J = 8.0 Hz, 2H), 7.51 (d, J = 8.4 Hz, 1H),
7.60 (d, J=8.0 Hz, 2H), 12.17 (s, 1H); BC NMR (100 MHz, CDCls) 6 21.6,21.9,117.9, 118.4,

119.8, 128.9, 129.3, 133.4, 135.3, 142.4, 147.7, 163.3, 200.8.
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Bis(2-hydroxy-4-methylphenyl)methanone (Table 2, entry 7, product 6b)®

OH O OH
Me’ il il Me

EA: Hexane = 1:9, R; = 0.6, yellow solid; "H NMR (400 MHz, CDCl;) & 2.40 (s, 6H), 6.76 (d, J
= 8.0 Hz, 2H), 6.90 (s, 2H), 7.52 (d, J = 8.0 Hz, 2H), 10.78 (s, 2H); *C NMR (100 MHz, CDCls)

021.8,117.5,118.6, 120.0, 132.9, 147.3, 161.9, 201 .4.

(2-Hydroxyphenyl)(p-tolyl)methanone (Table 2, entry 8, product 7a)°
(2-Hydroxy-4-methylphenyl)(phenyl)methanone (Table 2, entry 8, product 7b)°

O OH O OH

7a 7b

EA: Hexane = 1:9, Rs = 0.5, yellow liquid; "H NMR (400 MHz, CDCl3) 6 2.40 (s, 3H), 2.47
(s,3H), 6.70 (d, J = 8.0 Hz, 1H), 6.90 (d, J = 6.8 Hz, 2H), 7.09 (d, J = 8.4 Hz, 1H), 7.33 (d, J =
8.0 Hz, 1H), 7.48-7.53 (m, 4H), 7.58-7.64 (m, 3H), 7.68 (d, J = 7.6 Hz, 3H), 12.05 (s, 1H), 12.14
(s, 1H); °C NMR (100 MHz, CDCl;) & 21.6, 22.0, 116.9, 118.3, 118.4, 118.5, 119.3, 119.9,

128.3,129.0, 129.4, 131.7, 133.5, 135.1, 136.0, 138.1, 142.7, 148.0, 163.1, 163.4, 201.1, 201.3.
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(4-Chlorophenyl)(2-hydroxyphenyl)methanone (Table 2, entry 9, product 8a)°
(4-Chloro-2-hydroxyphenyl)(phenyl)methanone (Table 2, entry 9, product 8b)™°

O OH O OH
8a 8b

EA: Hexane = 1:9, Rf= 0.5, yellow solid; 'H NMR (400 MHz, CDCl;) 6 6.90 (d, J=7.2 Hz, 1H),
7.09 (d, J = 8.4 Hz, 1H), 7.47-7.57 (m, 4H), 7.67 (d, J = 7.2 Hz, 2H), 7.79 (d, J = 6.8 Hz, 1H),
11.9 (s, 1H), 12.21 (s, 1H); 3C NMR (100 MHz, CDCls) & 118.5, 118.8, 118.9, 119.3, 128.4,

128.6, 128.7, 129.0, 129.9, 130.6, 131.4, 132.2, 133.2, 134.5, 136.1, 136.5, 138.4, 163.2, 200.1.

(4-Bromophenyl)(2-hydroxyphenyl)methanone (Table 2, entry 10, product 9a)™*
(4-Bromo-2-hydroxyphenyl)(phenyl)methanone (Table 2, entry 10, product 9b)*2

O OH O OH

Br Br
9a 9b

EA: Hexane = 1:9, Rt = 0.5, yellow solid; "H NMR (400 MHz, CDCl3) 6 6.90 (t, J = 8.0 Hz, 1H),
7.09 (d, J = 8.0 Hz, 1H), 7.51-7.58 (m, 4H), 7.67 (d, J = 8.4 Hz, 3H), 11.90 (s, IH); °C NMR
(100 MHz, CDCl5) & 118.5, 118.8, 121.6, 122.2, 126.9, 128.4, 128.5, 129.1, 129.9, 130.7, 130.9,

131.5, 131.6, 132.2, 133.2, 134.4, 136.6, 163.2, 163.6, 200.3.
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3,4-Dihydro-8-hydroxy-5,7-dimethylnaphthalen-1(2H)-one (Scheme 2, product 10a)*

OH O
Me

Me

EA: Hexane = 1:9, Rt = 0.7, pale yellow solid; "H NMR (400 MHz, CDCl;) 6 2.08-2.14 (m, 2H),
2.20 (d, J =10.0 Hz, 6H), 2.67 (d, J = 6.8 Hz, 2H), 2.82 (d, J = 6.4 Hz, 2H), 7.16 (s, 1H), 12.72
(s, 1H); BC NMR (100 MHz, CDCl;) 6 14.9, 18.6, 22.5, 26.6, 38.8, 116.3, 123.7, 124.8, 139.2,

139.9, 159.5, 205.6.

Cyclohexyl(2-hydroxyphenyl)methanone (Scheme 2, product 11a)*

OH O

SRe

EA: Hexane = 1:9, Rf = 0.5, yellow liquid; 'H NMR (400 MHz, CDCl3) & 1.28-1.65 (m, 5H),
1.78 (d, J=11.2 Hz, 1H), 1.90 (s, 4H), 3.32 (t, J=11.2 Hz, 1H), 6.91 (t, J = 7.2 Hz, 1H), 7.00 (d,
J=8.8 Hz, 1H), 7.47 (t, J = 7.2 Hz, 1H), 7.80 (d, J = 7.2 Hz, 1H), 12.60 (s, 1H); *C NMR (100

MHz, CDCL) 6 25.7, 25.8, 29.5,45.2, 118.2, 118.7, 129.7, 136.1, 163.1, 210.1.
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Cyclopropyl(2-hydroxyphenyl)methanone (Scheme 2, product 12a)"

OH O

Sh

EA: Hexane = 1:9, R; = 0.5, yellow liquid; '"H NMR (400 MHz, CDCl3) & 1.1-1.14 (m, 2H),
1.30-1.34 (m, 2H), 2.69-2.76 (m, 1H), 6.93-7.01 (m, 2H), 7.49 (t, J = 7.6 Hz, 1H), 7.99 (d, J =
7.6 Hz, 1H), 12.52 (s, 1H); >*C NMR (100 MHz, CDCl;) & 12.1, 16.4, 118.3, 118.8, 120.1, 130.0,

136.0, 162.1, 205.5.

Cyclopropyl(2-hydroxy-4-methoxyphenyl)methanone (Scheme 2, product 13a)

OH O

MeO i

EA: Hexane = 1:9, Rf = 0.35, yellow liquid; 'H NMR (400 MHz, CDCl3) ¢ 1.06-1.09 (m, 2H),
1.26-1.30 (m, 2H), 2.57-2.63 (m, 1H), 3.86 (s, 3H), 6.44-6.51 (m, 2H), 7.88 (d, J =9.2 Hz, 1H),
13.04 (s, 1H); BC NMR (100 MHz, CDCl5) 6 11.6, 16.0, 55.5, 100.9, 107.5, 114.2, 131.5, 165.0,

165.8, 203.6; HRMS: calcd. for C;;H;305": 193.0864, found 193.00869.
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Cyclopropyl(2-hydroxy-4-chlorophenyl)methanone (Scheme 2, product 14a)

OH O
Cl f

EA: Hexane = 1:9, R; = 0.45, yellow liquid; '"H NMR (400 MHz, CDCls) & 1.12-1.17 (m, 2H),
1.31-1.35 (m, 2H), 1.59 (s, 1H), 2.61-2.68 (m, 1H), 6.93 (dd, J = 7.2, 1.2 Hz, 1H), 7.02 (s, 1H),
791 (d, J = 8.4, 1H), 12.68 (s, 1H); '°C NMR (100 MHz, CDCly) & 12.4, 16.6, 118.4, 118.6,
119.5, 130.9, 141.7, 162.8, 182.6, 204.8; HRMS: calcd. for CioH;00.Cl": 197.0369, found

197.0366.

Cyclopropyl(2-hydroxy-4-fluorophenyl)methanone (Scheme 2, product 15a)*®

OH O

EA: Hexane = 1:9, Rf = 0.45, yellow liquid; 'H NMR (400 MHz, CDCl3) ¢ 1.12-1.15 (m, 2H),
1.31-1.63 (m, 2H), 2.60-2.66 (m, 1H), 6.64-6.69 (m, 2H), 7.99 (t, J = 6.8 Hz, 1H), 12.88 (s, 1H);
B3C NMR (100 MHz, CDCl3) 6 12.2, 16.5, 104.7, 105.0, 106.9, 107.1, 117.2, 132.2, 132.3, 164.6,

164.8, 166.1, 168.6, 204.4.
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1-(2-Hydroxyphenyl)ethanone (Scheme 2, product 16a)*’
OH O
s
EA: Hexane = 1:9, Ry = 0.45, yellow liquid; 'H NMR (400 MHz, CDCl3) & 2.66 (s, 3H), 6.92 (t,
J=7.6 Hz, 1H), 7.00 (t, J = 8.4 Hz, 1H), 7.49 (t, J = 8.4 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 12.26

(s, 1H); PC NMR (100 MHz, CDCl3) & 26.5, 118.4, 118.9, 119.7, 130.6, 136.4, 162.4, 204 4.

1-(2-Hydroxy-5-methoxyphenyl)ethanone (Scheme 2, product 17a)'®
OH O

Me

OMe

EA: Hexane = 1:9, Ry = 0.25, yellowish orange solid; "H NMR (400 MHz, CDCl;) & 2.65 (s, 3H),
3.92 (s, 3H), 6.86 (t, J = 8.0 Hz, 1H), 7.07 (d, J = 7.6 Hz, 1H), 7.36 (t, J = 8.0 Hz, 1H), 12.58 (s,

1H); ’C NMR (100 MHz, CDCl3)  27.0, 56.2, 117.0, 118.2, 119.7, 121.8, 148.9, 152.8, 204.9.

1-(2-hydroxyphenyl)pentan-1-one (Scheme 2, product 18a)™®

OH O

n-Bu

EA: Hexane = 1:9, Rs = 0.8, yellow liquid; "H NMR (400 MHz, CDCls) 6 0.99 (t, J = 7.6 Hz,
3H), 1.40-1.50 (m, 2H), 1.72-1.79 (m, 2H), 2.97-3.03(m, 2H), 6.91 (t, J = 7.2 Hz, 1H), 7.00 (d, J
= 8.0 Hz, 1H), 7.47(dd, J = 6.8, 1.2 Hz, 1H), 7.79 (d, J = 6.8 Hz, 1H), 12.42 (s, 1H); °C NMR
(100 MHz, CDCl;) & 13.8, 22.4, 26.6, 38.0, 118.5, 118.8, 119.3, 128.0, 128.5, 130.0, 136.1,

162.5, 206.9.
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1-(2-Hydroxyphenyl)-2,2-dimethylpropan-1-one (Scheme 2, product 19a)°

OH O
©)J\t—8u

EA: Hexane = 1:9, Ry = 0.7, yellow liquid; "H NMR (400 MHz, CDCl3) 6 1.47 (s, 9H), 6.86 (t, J
= 8.4 Hz, 1H), 7.03 (d, J = 8.4 Hz, 1H), 7.43 (t, J = 8.0 Hz, 1H), 8.04 (d, J = 7.6 Hz, 1H), 12.71
(s, 1H); >C NMR (100 MHz, CDCls) & 28.7, 44.6, 117.5, 117.7, 119.3, 130.8, 135.3, 163.6,

212.1.

2-Phenyl-4H-chromen-4-one (Scheme 3, product 20)%°

EA: Hexane = 1:4, Ry = 0.7, white solid; 'H NMR (400 MHz, CDCL3) & 6.86 (s, 1H), 7.45 (t, J =
7.6 Hz, 1H), 7.57 (m, 4H), 7.73 (t, J = 8.4 Hz, 1H), 7.96 (m, 2H), 8.26 (d, J = 8.0 Hz, 1H); '>C
NMR (100 MHz, CDCl3) & 107.5, 118.1, 123.9, 125.2, 125.7, 126.3, 129.0, 131.6, 131.8, 133.8,

156.2,163.4, 178.4.
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'H, *C NMR and HRMS spectra
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