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I. General experimental information

Commercial reagents were used without further purification, and solvents were dried before using.
Melting points were recorded with a micro melting point apparatus and uncorrected. The *H NMR spectra
were recorded at 400 MHz or 600 MHz. The *C NMR spectra were recorded at 100 MHz or 150 MHz.
Chemical shifts were expressed in parts per million (8) downfield from the internal standard
tetramethylsilane, and were reported as s (singlet), d (doublet), t (triplet), dd (doublet of doublet), dt
(doublet of triplet), m (multiplet), br s (broad singlet), etc. The coupling constants J were given in Hz.
High resolution mass spectra (HRMS) were obtained via ESI mode by using a MicrOTOF mass
spectrometer. The conversion of starting materials was monitored by thin layer chromatography (TLC)
using silica gel plates (silica gel 60 F254 0.25 mm), and components were visualized by observation

under UV light (254 and 365 nm).



I1. Experimental procedures and spectroscopic data
1. Typical procedure for the synthesis of 3a and spectroscopic data of 3a-30

To a reaction tube equipped with a stir bar were added 3-methyl-1-phenylpenta-3,4-dien-2-one (1a, 52
mg, 0.3 mmol), CH3CN (2 mL), K,CO3 (41 mg, 0.3 mmol), and chromone-3-carboxaldehyde (2a, 52 mg,
0.3 mmol) with stirring. The mixture was then stirred at 80 <T for 1 h. Upon completion, it was added
with brine (10 mL), and then extracted with ethyl acetate (15 mL x 3). The combined organic layers were
dried over anhydrous Na,SO,4, and evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel with petroleum ether/ethyl acetate (40:1) as the eluent to give 3a.
3b-30 were obtained in a similar manner.
(6-Hydroxy-4,5-dimethyl-[1,1'-biphenyl]-3-yl)(2-hydroxyphenyl)methanone (3a)
Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (66 mg, 69%), mp: 108-109 <. *H NMR (400
MHz, CDCls) &: 2.15 (s, 3H), 2.18 (s, 3H), 5.54 (s, 1H), 6.68-6.72 (m, 1H), 6.91-7.93 (m, 2H), 7.26-7.38
(m, 7H), 12.21 (s, 1H). *C NMR (100 Hz, CDCls) §: 12.1, 17.4, 118.3, 118.8, 120.5, 124.7, 124.8, 127.1,
128.3, 129.2, 129.6, 131.0, 133.9, 136.0, 136.47, 136.55, 152.0, 163.3, 204.5. HRMS calcd for
C21H1gNaO3: 341.1148 [M+Na]", found: 341.1151.
(6-Hydroxy-2',4,5-trimethyl-[1,1'-biphenyl]-3-yl)(2-hydroxyphenyl)methanone (3b)
Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (56 mg, 56%), mp: 103-104 <. *H NMR (400
MHz, CDCl3) &: 2.20 (s, 3H), 2.28 (s, 3H), 2.29 (s, 3H), 5.09 (s, 1H), 6.80-6.84 (m, 1H), 6.93 (s, 1H),
7.03 (dd, J1 = 8.0 Hz, J, = 0.8 Hz, 1H), 7.23 (d, J = 7.2 Hz, 1H), 7.27-7.31 (m, 1H), 7.33-7.34 (m, 2H),
7.43-7.47 (m, 2H), 12.34 (s, 1H). °C NMR (150 Hz, CDCls) &: 12.0, 17.3, 19.9, 118.3, 118.7, 120.5,
124.2, 124.3, 126.7, 127.2, 128.9, 130.58, 130.61, 131.0, 133.8, 134.8, 136.1, 136.4, 137.6, 152.2, 163.3,
204.4. HRMS calcd for CxHyoNaOs: 355.1305 [M+Na]*, found: 355.1303.

(6-Hydroxy-3',4,5-trimethyl-[1,1'-biphenyl]-3-yl)(2-hydroxyphenyl)methanone (3c)



Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (61 mg, 61%), mp: 95-96 °C. *H NMR (400
MHz, CDCls) &: 2.25 (s, 3H), 2.28 (s, 3H), 2.39 (s, 3H), 5.68 (s, 1H), 6.79-6.83 (m, 1H), 7.02-7.04 (m,
2H), 7.20-7.24 (m, 3H), 7.36 (t, J = 7.6 Hz, 1H), 7.43-7.49 (m, 2H), 12.35 (s, 1H). *C NMR (100 Hz,
CDCl3) o: 12.1, 17.4, 21.5, 118.3, 118.8, 120.4, 124.6, 124.9, 126.1, 127.0, 129.1, 129.5, 129.8, 130.9,
134.0, 135.9, 136.3, 136.5, 139.5, 152.0, 163.3, 204.5. HRMS calcd for C2,H,0NaOs: 355.1305 [M+Na]",
found: 355.1313.

(6-Hydroxy-4,4" 5-trimethyl-[1,1'-biphenyl]-3-yl)(2-hydroxyphenyl)methanone (3d)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (66 mg, 66%), mp: 95-96 °C. *H NMR (400
MHz, CDCls) &: 2.31 (s, 3H), 2.35 (s, 3H), 2.44 (s, 3H), 5.78-5.81 (m, 1H), 6.86 (t, J = 7.6 Hz, 1H),
7.07-7.09 (m, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 8.0 Hz, 2H), 7.48-7.52 (m, 2H), 12.39 (s, 1H).
¥C NMR (150 Hz, CDCls) &: 12.1, 17.4, 21.3, 118.3, 118.8, 120.5, 124.6, 124.9, 127.2, 129.0, 130.3,
130.9, 133.5, 134.0, 135.8, 136.5, 138.2, 152.2, 163.3, 204.5. HRMS calcd for C;,H2oNaO3: 355.1305
[M+Na]*, found: 355.1309.
(6-Hydroxy-4'-methoxy-4,5-dimethyl-[1,1'-biphenyl]-3-yl)(2-hydroxyphenyl)methanone (3e)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (68 mg, 65%), mp: 114-116°C. *H NMR (600
MHz, CDCls) &: 2.24 (s, 3H), 2.28 (s, 3H), 3.82 (s, 3H), 5.63 (s, 1H), 6.80 (t, J = 7.8 Hz, 1H), 6.98-7.01
(m, 3H), 7.02 (d, J = 9.0 Hz, 1H), 7.34 (d, J = 8.4 Hz, 2H), 7.43-7.47 (m, 2H), 12.33 (s, 1H). *C
NMR(100 Hz, CDCl3) &: 12.1, 17.4, 55.4, 115.0, 118.2, 118.8, 120.4, 124.4, 124.5, 127.1, 128.4, 130.4,
130.9, 133.9, 135.7, 136.5, 152.1, 159.6, 163.2, 204.5. HRMS calcd for C,H204: 349.1434 [M+H]",
found: 349.1429.

(4-Hydroxy-2,3-dimethyl-5-(thiophen-2-yl)phenyl)(2-hydroxyphenyl)methanone (3f)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (53 mg, 54%), mp: 169-173°C. *H NMR (400

MHz, CDCl3) &: 2.15 (s, 3H), 2.21 (s, 3H), 5.83 (s, 1H), 6.71-6.76 (m, 1H), 6.96 (dd, J; = 8.4 Hz, J,= 0.8



Hz, 1H), 7.05-7.07 (m, 1H), 7.09 (s, 1H), 7.13 (dd, J; = 3.6 Hz, J,= 1.2 Hz, 1H), 7.32-7.34 (m, 2H),
7.38-7.42 (m, 1H), 12.21 (s, 1H). **C NMR (100 Hz, CDCl3) &: 12.1, 17.4, 117.6, 118.3, 118.9, 120.4,
124.8, 126.4, 126.9, 127.1, 128.1, 131.0, 133.9, 136.5, 136.7, 138.0, 152.2, 163.3, 204.1. HRMS calcd for
C19H1703S: 325.0893 [M+H]", found: 325.0858.
(5-Ethyl-6-hydroxy-4-methyl-[1,1'-biphenyl]-3-yl)(2-hydroxyphenyl)methanone (3g)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (62 mg, 62%), mp: 105-107 <. *H NMR (600
MHz, CDCl3) &: 1.26 (t, J = 7.2 Hz, 3H), 2.34 (s, 3H), 2.86 (q, J = 7.2 Hz, 2H), 5.67 (br s, 1H), 6.86 (t, J
= 7.8 Hz, 1H), 7.07-7.09 (m, 2H), 7.43 (t, J = 7.2 Hz, 1H), 7.48-7.53 (m, 6H), 12.38 (s, 1H). *C NMR
(100 Hz, CDCls) 6: 13.3, 16.5, 19.9, 118.3, 118.8, 120.4, 125.0, 127.2, 128.3, 129.2, 129.6, 130.7, 131.2,
133.9, 135.2, 136.4, 136.6, 151.9, 163.3, 204.6. HRMS calcd for Cx,H,0NaOs3: 355.1305 [M+Na]*, found:
355.1271.

(3-Ethyl-4-hydroxy-2-methyl-5-(thiophen-2-yl)phenyl)(2-hydroxyphenyl)methanone (3h)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (52 mg, 51%), mp: 108-109 °C. *H NMR (400
MHz, CDCl3) &: 1.18 (t, J = 7.6 Hz, 3H), 2.26 (s, 3H), 2.78 (g, J = 7.6 Hz, 2H), 6.10 (s, 1H), 6.76-6.80 (m,
1H), 7.02 (d, J = 8.4 Hz, 1H), 7.07-7.09 (m, 1H), 7.15 (s, 1H), 7.20 (dd, J; = 3.6 Hz, J,= 1.2 Hz, 1H),
7.33 (dd, J;= 5.2 Hz, J,= 0.8 Hz, 1H), 7.40-7.46 (m, 2H), 12.32 (s, 1H). 3C NMR (100 Hz, CDCls) &:
13.3, 16.6, 20.0, 118.0, 118.4, 119.0, 120.4, 126.5, 126.9, 127.3, 128.1, 130.9, 131.2, 134.0, 135.6, 136.8,
138.0, 152.2, 163.3, 204.4. HRMS calcd for C,oH1sNaOsS: 361.0869 [M+Na]*, found: 361.0869.
(5-Ethyl-6-hydroxy-4'-methoxy-4-methyl-[1,1'-biphenyl]-3-yl)(2-hydroxyphenyl)methanone (3i)
Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (65 mg, 60%), mp: 117-118 °C.*H NMR (600
MHz, CDCl3) &: 1.08 (t, J = 7.8 Hz, 3H), 2.16 (s, 3H), 2.68 (q, J = 7.2 Hz, 2H), 3.69 (s, 3H), 5.53 (s, 1H),
6.68 (t, J = 7.2 Hz, 1H), 6.85-6.88 (m, 3H), 6.90 (d, J = 8.4 Hz, 1H), 7.23 (d, J = 8.4 Hz, 2H), 7.32-7.34

(m, 2H), 12.22 (s, 1H). **C NMR (100 Hz, CDCls) &: 13.3, 16.5, 19.9, 55.4, 115.0, 118.2, 118.8, 120.4,



124.7,127.3, 128.4, 130.4, 130.5, 131.1, 134.0, 134.8, 136.5, 152.0, 159.6, 163.3, 204.7. HRMS calcd for
Ca3H2NaO4: 385.1410 [M+Na]", found: 385.1399.
(4-Benzyl-6-hydroxy-5-methyl-[1,1'-biphenyl]-3-yI)(2-hydroxyphenyl)methanone (3j)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (78 mg, 66%), mp: 108-109 °C. *HNMR (400
MHz, CDCl3,) &: 2.13 (s, 3H), 4.04 (s, 2H), 5.53 (s, 1H), 6.64-6.68 (m, 1H), 6.89 (d, J = 7.6 Hz, 1H),
6.98-7.03 (m, 4H), 7.10 (t, J = 7.2 Hz, 2H), 7.30-7.35 (m, 3H), 7.36-7.43 (m, 4H), 12.12 (s, 1H).*C
NMR (150 Hz, CDCl3) &: 12.4, 36.1, 118.2, 118.6, 120.4, 125.3, 125.5, 126.0, 127.5, 128.3, 128.4, 128.5,
129.1, 129.7, 131.6, 133.9, 136.3, 136.5, 138.5, 139.9, 152.4, 163.3, 204.1. HRMS calcd for C,7H,,NaOs:
417.1461 [M+Na]", found: 417.1483.
(6-Hydroxy-4,5-dimethyl-[1,1'-biphenyl]-3-yl)(2-hydroxy-5-methylphenyl)methanone (3k)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (67 mg, 67%), mp: 125-127 °C. *H NMR (400
MHz, CDCls) &: 2.21 (s, 3H), 2.25 (s, 3H), 2.30 (s, 3H), 5.60 (s, 1H), 6.94 (d, J = 8.4 Hz, 1H), 7.03 (s,
1H), 7.21 (d, J = 1.6 Hz, 1H), 7.29 (dd, J,= 8.4 Hz, J,= 2.0 Hz, 1H), 7.39-7.45 (m, 3H), 7.48-7.51 (m,
2H), 12.17 (s, 1H). *C NMR (100 Hz, CDCls) &: 12.1, 17.4, 20.5, 118.0, 120.1, 124.6, 124.8, 126.9,
127.9, 128.3, 129.1, 129.6, 131.2, 133.4, 135.9, 136.5, 137.7, 151.9, 161.2, 204.4. HRMS calcd for
C22H2103: 333.1485 [M+H]", found: 333.1484.
(5-Chloro-2-hydroxyphenyl)(6-hydroxy-4,5-dimethyl-[1,1'-biphenyl]-3-yl)methanone (3I)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (64 mg, 61%), mp: 93-94°C. *H NMR (600
MHz, CDCl3) &: 2.29 (s, 3H), 2.33 (s, 3H), 5.67 (br s, 1H), 7.03 (dd, J, = 7.8 Hz, J,= 2.4 Hz, 1H), 7.06 (s,
1H), 7.43-7.44 (m, 2H), 7.45-7.47 (m, 3H), 7.53 (t, J = 7.2 Hz, 2H), 12.24 (br s, 1H). *C NMR (150 Hz,
CDCly) 6: 12.1, 17.4, 120.0, 121.1, 123.5, 124.9, 125.0, 127.0, 128.4, 129.1, 129.7, 130.2, 132.7, 136.16,
136.19, 136.4, 152.4, 161.7, 203.5. HRMS calcd for C,;H;5CIO3: 353.0939 [M+H]", found: 353.0937.

(5-Ethyl-6-hydroxy-4-methyl-[1,1'-biphenyl]-3-yl)(5-fluoro-2-hydroxyphenyl)methanone (3m)



Eluent: petroleum ether-/ethyl acetate (40:1). Yellow solid (67 mg, 64%), mp: 107-108 °C. *H NMR (600
MHz, CDCls) &: 1.24 (t, J = 7.2 Hz, 3H), 2.33 (s, 3H), 2.84 (q, J = 7.2 Hz, 2H), 5.65 (s, 1H), 7.03-7.05 (m,
1H), 7.06 (s, 1H), 7.16 (dd, 3= 9.0 Hz, J,= 3.0 Hz, 1H), 7.24 (td, J,= 9.0 Hz, J,= 3.0 Hz, 1H), 7.44 (t, J
= 7.8 Hz, 1H), 7.47 (d, J = 7.8 Hz, 2H), 7.53 (t, J = 7.8 Hz, 2H), 12.08 (s, 1H). *C NMR (150 Hz, CDCls)
§:13.2,16.4, 19.9, 118.4 (d, 2Jc.r = 23.0 Hz), 119.6 (d, *Jc.r = 6.5 Hz), 120.0 (d, *Jc.r = 6.6 Hz), 124.1 (d,
2Jo.r = 24.0 Hz), 125.2, 127.1, 128.4, 129.2, 129.6, 130.6, 130.9, 135.3, 136.2, 152.2, 154.7 (d, Jc.r =
236.3 Hz), 159.4, 203.6 (d, *Jc.r = 2.3 Hz). HRMS calcd for CxH1gFNaOs: 373.1210 [M+Na]*, found:
373.1231.
(5-Chloro-2-hydroxyphenyl)(5-ethyl-6-hydroxy-4-methylbiphenyl-[1,1'-biphenyl]-3-yl)methanone
(3n)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (60 mg, 54%), mp: 104-106 °C. *H NMR (600
MHz, CDCls) &: 1.26 (t, J = 7.2Hz, 3H), 2.34 (s, 3H), 2.86 (q, J = 7.8 Hz, 2H), 5.69 (br s, 1H), 7.03 (d, J
= 9.0 Hz, 1H), 7.06 (s, 1H), 7.43-7.47 (m, 3H), 7.48 (d, J = 7.2 Hz, 2H), 7.53 (t, J = 7.8Hz, 2H), 12.26 (s,
1H). *C NMR (150 Hz, CDCl;) &: 13.3, 16.5, 19.9, 120.0, 121.1, 123.5, 125.2, 127.3, 128.4, 129.2, 129.7,
130.5, 131.0, 132.7, 135.4, 136.2, 136.4, 152.3, 161.8, 203.5. HRMS calcd for C,,H15CINaO3: 389.0915
[M+Na]*, found: 389.0940.
(5-Ethyl-6-hydroxy-4-methyl-[1,1'-biphenyl]-3-yl)(2-hydroxy-5-methylphenyl)methanone (30)
Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (67 mg, 65%), mp: 129-130 °C. *H NMR
(CDCls, 600 MHz) &: 1.27 (t, J = 7.2 Hz, 3H), 2.26 (s, 3H), 2.34 (s, 3H), 2.87 (g, J = 7.2 Hz, 2H), 5.67 (br
s, 1H), 6.99 (d, J = 9.0 Hz, 1H), 7.08 (s, 1H), 7.27 (s, 1H), 7.33 (dd, J, = 8.4 Hz, J,= 1.8 Hz, 1H), 7.44 (t,
J=7.2Hz, 1H), 7.49 (d, J = 7.2 Hz, 2H), 7.51-7.54 (m, 2H), 12.21 (s, 1H). *C NMR (CDCls, 150 Hz) &
13.3, 16.5, 19.9, 20.5, 118.1, 120.1, 125.0, 127.1, 128.0, 128.3, 129.2, 129.6, 130.7, 131.4, 133.4, 135.2,
136.5, 137.7, 151.8, 161.3, 204.6. HRMS calcd for C,3H2303: 347.1642 [M+H]", found: 347.1647.

2. Typical procedure for the synthesis of 5a and spectroscopic data of 5a-5x



To a reaction tube equipped with a stir bar were added 1-phenylpenta-3,4-dien-2-one (4a, 48 mg, 0.3
mmol), chromone-3-carboxaldehyde (2a, 52 mg, 0.3 mmol), CH3;CN (2 mL) and an aqueous solution of
sulfuric acid (4.74 M, 32 uL, 0.15 mmol). It was stirred at 70 <C for 2 h. To the resulting mixture were
added H,0 (3 mL) and K,COj3 (62 mg, 0.45 mmol), and the stirring continued at 80 <C for 0.5 h. Upon
completion, it was added with brine (10 mL), and then extracted with ethyl acetate (20 mL x 3). The
organic layer was dried over anhydrous Na,SO4, and evaporated under reduced pressure. The residue was
purified by column chromatography on silica gel with petroleum ether/ethyl acetate (40:1) as eluent to
give 5a. 5b-5x were obtained in a similar manner.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-[1,1'-biphenyl]-3-yl)ethan-1-one (5a)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (75 mg, 75%), mp: 106-107 <C. *H NMR
(600MHz, CDCls) &: 2.73 (s, 3H), 6.92 (t, J = 7.2 Hz, 1H), 7.09 (d, J = 8.4 Hz, 1H), 7.38 (t, J = 7.2 Hz,
1H), 7.45 (t, J = 7.2 Hz, 2H), 7.52 (t, J = 7.2 Hz, 1H), 7.59 (d, J = 7.8 Hz, 2H), 7.63 (d, J = 7.8 Hz, 1H),
7.92 (d, J = 1.8 Hz, 1H), 8.19 (d, J = 1.8 Hz, 1H), 11.80 (s, 1H), 13.30 (s, 1H). **C NMR (100 Hz,
CDCly) 6: 27.0, 118.7, 118.9, 119.0, 119.4, 128.1, 128.4, 128.6, 129.4, 131.3, 132.4, 132.8, 135.8, 136.4,
137.9, 163.0, 163.1, 198.9, 205.0. HRMS calcd for C1H16NaO,: 355.0941 [M+Na]*, found: 355.0962.
1-(2’-Bromo-2-hydroxy-5-(2-hydroxy-5-methlbenzoyl)-[1,1'-biphenyl]-3-yl)ethan-1-one (5b)
Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (89 mg, 70%), mp: 160-161 <C. *H NMR (600
MHz , CDCls) &: 2.21 (s, 3H), 2.68 (s, 3H), 6.91 (d, J = 8.4 Hz, 1H), 7.19 (d, J = 8.4 Hz, 1H), 7.25-7.28
(m, 2H), 7.32 (t, = 7.2 Hz, 1H), 7.43 (s, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.72 (s, 1H), 8.22 (s, 1H), 11.50
(s, 1H), 12.97 (s, 1H). *C NMR (100 Hz, CDCl5) &: 20.6, 26.9, 118.4, 118.7, 119.7, 123.8, 127.3, 128.1,
128.3, 129.8, 130.4, 131.7, 132.7, 132.8, 133.0, 136.7, 137.5, 138.8, 160.9, 162.7, 198.7, 204.7. HRMS
calcd for C,Hi7BrNaO,: 447.0202 [M+Na]", found: 447.0197.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-2'-methyl-[1,1'-biphenyl]-3-yl)ethan-1-one (5c¢)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (71 mg, 68%), mp: 118-121 <C.*H NMR (400
8



MHz, CDCls) &: 2.15 (s, 3H), 2.67 (s, 3H), 6.82-6.86 (m, 1H), 7.02 (dd, J; = 8.4 Hz, J, = 0.8 Hz, 1H),
7.12-7.15 (m, 1H), 7.19-7.21 (m, 1H), 7.22-7.25 (m, 2H), 7.43-7.47 (m, 1H), 7.56 (dd, J; = 8.0 Hz, J, =
1.6 Hz, 1H), 7.71 (d, J = 2.0 Hz, 1H), 8.17 (d, J = 2.4 Hz, 1H), 11.72 (s, 1H), 12.99 (s, 1H). **C NMR
(150 Hz, CDCls) ¢: 20.0, 27.0, 118.7, 118.9, 119.0, 119.2, 125.9, 128.37, 128.40, 130.0, 130.1, 131.9,
132.4, 132.7, 135.7, 136.4, 136.8, 138.3, 163.0, 163.1, 198.9, 204.8. HRMS calcd for Cj,H1sNaO,:
369.1097 [M+Na]", found: 369.1097.
1-(3'-Fluoro-2-hydroxy-5-(2-hydroxybenzoyl)-[1,1'-biphenyl]-3-yl)ethan-1-one (5d)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (68 mg, 65%), mp: 101-102 <. *H NMR (600
MHz , CDCly) 8: 2.72 (s, 3H), 6.93 (t, J = 7.8 Hz, 1H), 7.07-7.12 (m, 2H), 7.34-7.37 (m, 2H), 7.40-7.44
(m, 1H), 7.54 (t, J = 7.8 Hz, 1H), 7.62 (d, J = 7.8 Hz, 1H), 7.92 (d, J = 0.6 Hz, 1H), 8.22 (d, J = 1.2 Hz,
1H), 11.77 (s, 1H), 13.34 (s, 1H). 3C NMR (150 Hz, CDCls) §: 27.0, 115.0 (d, 2Jc.r = 20.9 Hz), 116.5 (d,
2Jer=23.0 Hz), 118.8, 118.9, 119.0, 119.5, 125.0 (d, “Jc.r = 2.1 Hz), 128.7, 129.86, 129.92, 130.0, 132.6
(d, *Jc.r = 9.9 Hz), 136.5, 137.7, 137.8 (d, *Jc.r = 8.9 Hz), 162.6 (d, *Jc.r = 243.9 Hz), 162.9, 163.1, 198.8,
204.9. HRMS calcd for C,;H;sFNaO,: 373.0847 [M+Na]", found: 373.0879.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-3'-methyl-[1,1'-biphenyl]-3-yl)ethan-1-one (5€)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (81 mg, 78%), mp: 118-121 <. *H NMR (400
MHz, CDCl) §: 2.41 (s, 3H), 2.73 (s, 3H), 6.89-6.93 (m, 1H), 7.09 (dd, J; = 8.4 Hz, J, = 0.8 Hz, 1H),
7.20 (d, J = 7.2 Hz, 1H), 7.32-7.39 (m, 3H), 7.50-7.55 (m, 1H), 7.63 (dd, J, = 8.0 Hz, J, = 2.0 Hz, 1H),
7.91 (d, J = 1.6 Hz, 1H), 8.19 (d, J = 2.0 Hz, 1H), 11.83 (s, 1H), 13.29 (s, 1H). **C NMR (100 Hz,
CDCly) 6: 21.5, 27.1, 118.7, 118.9, 119.0, 119.3, 126.5, 128.3, 128.5, 128.9, 130.0, 131.5, 132.2, 132.8,
135.7, 136.4, 137.9, 138.1, 163.05, 163.09, 199.0, 205.0. HRMS calcd for CyH1904: 347.1278 [M+H]",
found: 347.1310.

1-(2-Hydroxy-5-(2-hydroxybenzoyl)-4'-methyl-[1,1'-biphenyl]-3-yl)ethan-1-one (5f)



Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (86 mg, 83%), mp: 96-97 <C. *H NMR (400
MHz, CDCls) &: 2.31 (s, 3H), 2.63 (s, 3H), 6.80-6.84 (m, 1H), 7.01 (dd, J; = 8.0 Hz, J, = 0.8 Hz, 1H),
7.17 (d, J = 8.0 Hz, 2H), 7.39-7.41 (m, 2H), 7.43-7.45 (m, 1H), 7.55 (dd, J; = 8.0 Hz, J, = 1.6 Hz, 1H),
7.82 (d, J = 2.0 Hz, 1H), 8.09 (d, J = 2.4 Hz, 1H), 11.73 (s, 1H), 13.19 (s, 1H). *C NMR (150 Hz, CDCl5)
o: 21.3, 26.9, 27.0, 118.7, 118.9, 119.1, 119.4, 128.6, 129.1, 129.2, 131.4, 132.0, 132.82, 132.84, 136.4,
137.7, 138.0, 163.1, 199.0, 204.9. HRMS calcd for C2,H1gNaO,: 369.1097 [M+Na]*, found: 369.1098.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-4'-methoxy-[1,1'-biphenyl]-3-yl)ethan-1-one (59)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (88 mg, 81%), mp: 121-122 <C. *H NMR (600
MHz, CDCly) &: 2.64 (s, 3H), 3.76 (s, 3H), 6.83 (t, J = 7.8 Hz, 1H), 6.90 (d, J = 8.4 Hz, 2H), 7.01 (d, J =
8.4 Hz, 1H), 7.42-7.46 (m, 3H), 7.55 (d, J = 8.4 Hz, 1H), 7.81 (s, 1H), 8.07 (s, 1H), 11.73 (s, 1H), 13.22
(s, 1H). B3¢ NMR (150 Hz, CDCly) 6: 26.0, 54.3, 112.8, 117.6, 117.8, 118.0, 118.3, 127.0, 127.5, 129.5,
130.0, 130.8, 131.8, 135.3, 136.4, 158.5, 161.99, 162.03, 198.0, 203.9. HRMS calcd for CyH;sNaOs:
385.1046 [M+Na]*, found: 385.1062.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-3',4’dimethoxy-[1,1'-biphenyl]-3-yl)ethan-1-one (5h)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (100 mg, 85%), mp: 130-132 <C.*H NMR (400
MHz, CDCls) &: 2.66 (s, 3H), 3.85 (d, J = 2.0 Hz, 6H), 6.82-6.86 (m, 1H), 6.88 (d, J = 8.4 Hz, 1H), 7.03
(dd, J; = 8.8 Hz, J, = 0.8 Hz, 1H), 7.07 (dd, J, = 8.4 Hz, J, = 2.0 Hz, 1H), 7.10 (d, J = 1.6 Hz, 1H),
7.43-7.48 (m, 1H), 7.56 (dd, J, = 8.0 Hz, J, = 1.2 Hz, 1H), 7.85 (d, J = 2.0 Hz, 1H), 8.09 (d, J = 2.0 Hz,
1H), 11.73 (s, 1H), 13.25 (s, 1H). 3C NMR (150 Hz, CDCls) &: 27.0, 55.97, 56.00, 111.1, 112.7, 118.7,
118.9, 119.1, 119.3, 121.9, 128.4, 128.6, 131.2, 131.9, 132.8, 136.4, 137.5, 148.7, 149.0, 163.0, 163.1,
199.1, 205.0. HRMS calcd for Co3Ho0NaOg: 415.1152 [M+Na]”, found: 415.1155.

1-(2-Hydroxy-5-(2-hydroxybenzoyl)-3-(thiophen-2-yl)ethanone (5i)
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Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (66 mg, 65%), mp: 138-140 <. *H NMR (400
MHz, CDCls) &: 2.74 (s, 3H), 6.92-6.96 (m, 1H), 7.11-7.15 (m, 2H), 7.41-7.43 (m, 1H), 7.54-7.58 (m,
1H), 7.63 (dd, J, = 8.0 Hz, J, = 1.6 Hz, 1H), 7.65-7.66 (m, 1H), 8.13 (d, J = 2.0 Hz, 1H), 8.20 (d, J = 2.0
Hz, 1H), 11.81 (s, 1H), 13.74 (s, 1H). *C NMR (100 Hz , CDCls) &: 27.0, 118.8, 118.9, 119.0, 119.5,
124.3, 126.7, 127.0, 127.3, 128.6, 131.4, 132.8, 135.3, 136.5, 136.7, 161.8, 163.1, 198.9, 205.0. HRMS
calcd for C19H14NaO,4S: 361.0505 [M+Na]”, found: 361.0541.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-4'-methoxy-[1,1'-biphenyl]-3-yl)propan-1-one (5j)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (93 mg, 82%), mp: 121-122 <C. *H NMR (400
MHz, CDCl3) &: 1.22 (t, J = 7.2 Hz, 3H), 3.06 (g, J = 7.2 Hz, 2H), 3.78 (s, 3H), 6.83-6.87 (m, 1H), 6.92
(dd, J; = 6.8 Hz, J, = 2.0 Hz, 2H), 7.03 (d, J = 8.0 Hz, 1H), 7.44-7.49 (m, 3H), 7.57 (dd, J; = 8.0 Hz, J, =
1.6 Hz, 1H), 7.83 (d, J = 2.0 Hz, 1H), 8.12 (d, J = 2.0 Hz, 1H), 11.75 (s, 1H), 13.33 (s, 1H). *C NMR
(150 Hz, CDCls) 8: 8.16, 40.0, 55.4, 113.9, 118.7, 118.8, 118.9, 119.1, 128.2, 128.5, 130.6, 131.0, 131.2,
132.8, 136.3, 137.2, 159.5, 163.06, 163.09, 199.2, 207.5. HRMS calcd for Cy3HyNaOs: 399.1203
[M+Na]*, found: 399.1191.

1-(2-Hydroxy-5-(2-hydroxybenzoyl)-3-(thiophen-2-yl)propan-1-one (5k)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (66 mg, 62%), mp: 110-112 <C.*H NMR (400
MHz, CDCls) &: 1.19 (t, J = 7.2 Hz, 3H), 3.02 (q, J = 7.2 Hz, 2H), 6.82-6.86 (m, 1H), 7.01-7.04 (m, 2H),
7.31(dd, J1 =5.2 Hz, J, = 1.2 Hz, 1H), 7.45 (td, J, = 7.2 Hz, J, = 1.2 Hz, 1H), 7.52-7.56 (m, 2H), 8.05 (d,
J=2.0 Hz, 1H), 8.09 (d, J = 2.4 Hz, 1H), 11.71 (s, 1H), 13.73 (5, 1H). *C NMR (150 Hz, CDCl5) §: 8.1,
32.0, 118.8, 118.9, 118.96, 119.00, 124.4, 126.6, 126.9, 127.3, 128.5, 130.6, 132.8, 135.0, 136.4, 136.9,
161.9, 163.1, 198.9, 207.6. HRMS calcd for CxoH1sNa0,S: 375.0662 [M+Na]", found: 375.0634.

1-(2-Hydroxy-5-(2-hydroxybenzoyl)-[1,1'-biphenyl]-3-yl)butan-1-one (5I)
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Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (89 mg, 82%), mp: 118-119 <. H NMR (600
MHz, CDCl3) &: 0.96 (t, J = 7.2 Hz, 3H), 1.71-1.77 (m, 2H), 2.97 (t, J = 7.2 Hz, 2H), 6.83 (t, J = 7.2 Hz,
1H), 7.01 (d, J = 8.4 Hz, 1H), 7.30 (t, J = 7.8 Hz, 1H), 7.36 (t, J = 7.2 Hz, 2H), 7.44 (t, J = 8.4 Hz, 1H),
7.50 (d, J = 7.8 Hz, 2H), 7.55 (d, J = 7.8 Hz, 1H), 7.83 (s, 1H), 8.14 (s, 1H), 11.74 (s, 1H), 13.36 (s, 1H).
BC NMR (150 Hz, CDCl3) &: 13.8, 17.9, 40.5, 118.7, 118.9, 119.0, 119.1, 128.1, 128.4 128.5, 129.4,
131.5, 131.6, 132.8, 135.9, 136.4, 137.6, 163.1, 163.2, 199.1, 207.2. HRMS calcd for Cy3H2NaOy:
383.1254 [M+Na]", found: 383.1266.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-4'-methoxy-[1,1'-biphenyl]-3-yl)butan-1-one (5m)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (97 mg, 83%), mp: 120-122 <. *H NMR (600
MHz, CDCls) &: 1.04 (t, J = 7.2 Hz, 3H), 1.79-1.85 (m, 2H), 3.05 (t, J = 7.2 Hz, 2H), 3.84 (s, 3H), 6.91 (t,
J=7.8Hz, 1H), 6.98 (d, J = 9.0 Hz, 2H), 7.09 (d, J = 8.4 Hz, 1H), 7.51-7.54 (m, 3H), 7.63 (dd, J; = 7.8
Hz, J, = 0.6 Hz, 1H), 7.88 (d, J = 1.8 Hz, 1H), 8.18 (d, J = 1.8 Hz, 1H), 11.83 (s, 1H), 13.45 (s, 1H). **C
NMR (150 Hz, CDCls) 8: 13.8, 17.9, 40.5, 55.3, 113.9, 118.7, 118.9, 119.0, 119.1, 128.2, 128.4, 130.6,
131.1, 131.2, 132.8, 136.3, 137.2, 159.5, 163.1, 163.2, 199.1, 207.2. HRMS calcd for Cy4H2NaOs:
413.1359 [M+Na]", found: 413.1362.
1-(2-Hydroxy-5-(2-hydroxybenzoyl)-3-(thiophen-2-yl)phenyl)butan-1-one (5n)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (68 mg, 62%), mp: 90-94 <T.'H NMR (600
MHz, CDCls) §: 1.03 (t, J = 7.2 Hz, 3H), 1.77-1.84 (m, 2H), 3.02 (t, J = 7.8 Hz, 2H), 6.91 (t, J = 7.8 Hz,
1H), 7.08-7.11 (m, 2H), 7.37 (d, J = 4.8 Hz, 1H), 7.51-7.54 (m, 1H), 7.60-7.62 (m, 2H), 8.11 (d, J = 1.2
Hz, 1H), 8.15 (d, J = 1.8 Hz, 1H), 11.79 (s, 1H), 13.85 (s, 1H). *C NMR (150 Hz, CDCl5) &: 13.8, 17.9,
40.4,118.7, 118.9, 119.0, 119.1, 124.3, 126.6, 126.9, 127.3, 128.4, 130.8, 132.8, 135.0, 136.4, 136.9,
162.0, 163.1, 198.8, 207.3. HRMS calcd for C,;H;gNa0,S: 389.0818 [M+Na]", found: 389.0829.

1-(5-(5-Fluoro-2-hydroxybenzoyl)-2-hydroxy-[1,1'-biphenyl]-3-yl)ethan-1-one (50)
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Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (82 mg, 78%), mp: 127-128 <. *H NMR (600
MHz, CDCls) &: 2.66 (s, 3H), 6.98-7.00 (m, 1H), 7.18-7.21 (m, 1H), 7.25 (dd, J; = 9.0 Hz, J, = 3.0 Hz,
1H), 7.32 (t, J = 7.2 Hz, 1H), 7.38 (t, J = 7.8 Hz, 2H), 7.51 (d, J = 7.8 Hz, 2H), 7.84 (d, J = 1.8 Hz, 1H),
8.11 (d, J = 1.8 Hz, 1H), 11.42 (s, 1H), 13.25 (s, 1H). *C NMR (150 Hz, CDCl5) §: 27.0, 117.5 (d, 2Jcr =
23.1 Hz), 118.6 (d, %Jc.r =5.6 Hz), 119.4, 120.1 (d, Jc.r = 6.6 Hz), 123.9 (d, 2Jc.r = 23.0 Hz), 128.0,
128.2, 128.4, 129.4, 131.7, 132.2, 135.6, 137.6, 154.6 (d, Yer = 2385 Hz), 159.2, 163.3, 198.0, 204.9.
HRMS calcd for CyHisFNaO,: 373.0847 [M+Na]”, found: 373.0877.
1-(5-(5-Fluoro-2-hydroxybenzoyl)-2-hydroxy-[1,1'-biphenyl]-3-yl)propan-1-one (5p)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (82 mg, 75%), mp: 131-133 <.*H NMR (600
MHz, CDCly) &: 1.30 (t, J = 7.2 Hz, 3H), 3.15 (g, J = 7.2 Hz, 2H), 7.06-7.09 (m, 1H), 7.26-7.28 (m, 1H),
7.33 (dd, J.= 8.4 Hz, J,= 3.0 Hz, 1H), 7.41 (d, J = 7.2 Hz, 1H), 7.47 (t, J = 7.8 Hz, 2H), 7.59 (d, J = 7.8
Hz, 2H), 7.91 (s, 1H), 8.22 (s, 1H), 11.51 (s, 1H), 13.43 (s, 1H). *C NMR (100 Hz, CDCls) §: 8.11, 32.0,
117.6 (d, 2Jc.r = 24.0), 118.6 (d, 3Jc.r = 5.8 Hz), 118.9, 120.0 (d, *Jc.r = 7.2 Hz), 123.8 (d, *Jc.r = 23.3
Hz), 127.9, 128.1, 128.4, 129.4, 131.4, 131.8, 135.7, 137.3, 154.7 (d, "Jc.r = 237.8 Hz), 159.2 (d, “Jc.r =
1.5 Hz), 163.3, 198.0 (d, “Jc.r = 2.2 Hz), 207.4. HRMS calcd for Cp,H1sFO.: 365.1184 [M+H]", found:
365.1188.

1-(5-(5-Fluoro-2-hydroxybenzoyl)-2-hydroxy-[1,1'-biphenyl]-3-yl)butan-1-one (5q)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (80 mg, 70%), mp: 108-109 <C. *H NMR (600
MHz, CDCls) &: 0.98 (t, J = 7.8 Hz, 3H), 1.73-1.79 (m, 2H), 2.99 (t, J = 7.2 Hz, 2H), 6.98-7.00 (m, 1H),
7.18-7.21 (m, 1H), 7.25 (d, J = 8.4 Hz, 1H), 7.31-7.33 (m, 1H), 7.38 (t, J = 7.2 Hz, 2H), 7.51 (d, J = 7.8
Hz, 2H), 7.83 (s, 1H), 8.14 (s, 1H), 11.43 (s, 1H), 13.40 (s, 1H). **C NMR (100 Hz, CDCls) &: 13.8, 17.9,
40.5, 117.6 (d, 2Jc.r = 24.0 Hz), 118.6 (d, *Jc.r = 6.5 Hz), 119.0, 120.0 (d, *Jcr = 7.2 Hz), 123.8 (d, *Jcr =

23.3 Hz), 127.9, 128.1, 128.4, 129.4, 131.5, 131.8, 135.7, 137.3, 154.7 (d, "Jc.r = 237.1 Hz), 159.2, 163.5,
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198.0 (d, Jer=21 Hz), 207.1. HRMS calcd for C3H19FNaO,: 401.1160 [M+Na]*, found: 401.1174.
1-(5-(5-Chloro-2-hydroxybenzoyl)-2-hydroxy-[1,1'-biphenyl]-3-yl)ethanone (5r)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (85 mg, 77%), mp: 156-158 <C.*H NMR (400
MHz, CDCly) &: 2.74 (s, 3H), 7.06 (d, J = 8.8 Hz, 1H), 7.38-7.41 (m, 1H), 7.44-7.49 m, 2H), 7.48 (d, J =
2.4 Hz, 1H), 7.58-7.60 (m, 2H), 7.62 (d, J = 2.4 Hz, 1H), 7.92 (d, J = 2.0 Hz, 1H), 8.17 (d, J = 2.4 Hz,
1H), 11.64 (s, 1H), 13.33 (s, 1H). *C NMR (100 Hz, CDCl5) &: 27.0, 119.4, 119.7, 120.4, 123.6, 127.9,
128.2,128.4, 129.4, 131.7, 131.8, 132.3, 135.6, 136.2, 137.6, 161.5, 163.4, 197.9, 204.8. HRMS calcd for
C21H1sCINaOy: 389.0551 [M+Na]", found: 389.0558.
1-(5-(5-Chloro-2-hydroxybenzoyl)-2-hydroxy-[1,1'-biphenyl]-3-yl)propan-1-one (5s)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (91 mg, 80%), mp: 154-155 <C.*H NMR (400
MHz, CDClg) &: 1.30 (t, J = 7.6 Hz, 3H), 3.13 (g, J = 7.6 Hz, 2H), 7.06 (d, J = 8.8 Hz, 1H), 7.37-7.41 (m,
1H), 7.44-7.46 (m, 2H), 7.476-7.482 (m, 1H), 7.57-7.63 (m, 3H), 7.91 (d, J = 2.0 Hz, 1H), 8.19 (d, J = 2.0
Hz, 1H), 11.65 (s, 1H), 13.44 (s, 1H). °C NMR (100 Hz, CDCls) §: 8.25, 32.1, 118.8, 119.7, 120.3, 123.6,
127.8, 128.2, 128.4, 129.4, 131.5, 131.8, 132.0, 135.7, 136.1, 137.3, 161.5, 163.4, 197.9, 207.4. HRMS
calcd for C,H17CINaQ,: 403.0708 [M+Na]*, found: 403.0726.
1-(5-(5-Chloro-2-hydroxybenzoyl)-2-hydroxy-[1,1'-biphenyl]-3-yl)butan-1-one (5t)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (90 mg, 76%), mp: 141-142 <T.*H NMR (400
MHz, CDCl3) §: 0.97 (t, J = 7.6 Hz, 3H), 1.76 (q, J = 7.2 Hz, 2H), 1.72-1.81 (m, 2H), 6.97 (d, J = 8.8 Hz,
1H), 7.31-7.33 (m, 1H), 7.36-7.40 (m, 3H), 7.50-7.52 (m, 2H), 7.54 (d, J = 2.4 Hz, 1H), 7.83 (d, J = 2.4
Hz, 1H), 8.11 (d, J = 2.4 Hz, 1H), 11.57 (s, 1H), 13.41 (s, 1H). **C NMR (100 Hz, CDCls) &: 13.8, 18.1,
40.6, 118.9, 119.7, 120.3, 123.6, 127.7, 128.2, 128.4, 129.4, 131.7, 131.8, 132.0, 135.7, 136.1, 137.4,
161.5, 163.6, 197.9, 207.2. HRMS calcd for C,3H;9CINaO,: 417.0864 [M+Na]”, found: 417.0851.
1-(5-(5-hydroxy-5-(2-hydroxy-5-methylbenzoyl)-[1,1'-biphenyl]-3-yl)ethanone (5u)
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Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (84 mg, 81%), mp: 163-164 <T.*H NMR (400
MHz, CDCls) &: 2.28 (s, 3H), 2.72 (s, 3H), 7.00 (d, J = 8.4 Hz, 1H), 7.34 (dd, J, = 8.4 Hz, J,= 2.0 Hz,
1H), 7.38-7.40 (m, 1H), 7.42 (d, J = 1.6 Hz, 1H), 7.43-7.47 (m, 2H), 7.58-7.60 (m, 2H), 7.92 (d, J = 2.0
Hz, 1H), 8.17 (d, J = 2.0 Hz, 1H), 11.60 (s, 1H), 13.28 (s, 1H). *C NMR (100 Hz, CDCls) &: 20.6, 27.0,
118.5, 118.8, 119.3, 128.0, 128.1, 128.4, 128.7, 129.4, 131.3, 132.2, 132.5, 135.8, 137.4, 137.8, 161.0,
162.9, 198.9, 204.9. HRMS calcd for C,,H1904: 347.1278 [M+H]", found: 347.1318.
1-(2-Hydroxy-5-(2-hydroxy-5-methylbenzoyl)-[1,1'-biphenyl]-3-yl)propan-1-one (5v)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (86 mg, 79%), mp: 140-143 T.*H NMR (400
MHz, CDCl3) 8: 1.21 (t, J = 7.2 Hz, 3H), 2.21 (s, 3H), 3.04 (q, J = 7.2 Hz, 2H), 6.92 (d, J = 8.0 Hz, 1H),
7.26 (dd, J; = 8.4 Hz, J, = 2.0 Hz, 1H), 7.30-7.33 (m, 1H), 7.34 (d, J = 1.6 Hz, 1H), 7.35-7.39 (m, 2H),
7.50-7.52 (m, 2H), 7.83 (d, J = 2.4 Hz, 1H), 8.12 (d, J = 2.4 Hz, 1H), 11.52 (s, 1H), 13.30 (s, 1H). *C
NMR (100 Hz, CDCls3) &: 8.3, 20.6, 32.0, 118.5, 118.7, 118.8, 127.98, 128.05, 128.4, 128.6, 129.4, 131.4,
131.5, 132.5, 135.9, 137.4, 137.5, 161.0, 163.0, 199.0, 207.5. HRMS calcd for C,3H,NaO,: 383.1254
[M+Na]", found: 383.1228.
1-(2-Hydroxy-5-(2-hydroxy-5-methylbenzoyl)-[1,1'-biphenyl]-3-yl)butan-1-one (5w)

Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (92 mg, 82%), mp: 143-144 <. *H NMR (400
MHz, CDCls) &: 1.05 (t, J = 7.2 Hz, 3H), 1.80-1.89 (m, 2H), 2.29 (s, 3H), 3.05 (t, J = 7.2 Hz, 2H), 7.01 (d,
J = 8.4 Hz, 1H), 7.35 (dd, J; = 8.4 Hz, J,= 2.0 Hz, 1H), 7.40-7.41 (m, 1H), 7.42-7.48 (m, 3H), 7.59-7.61
(m, 2H), 7.92 (d, J = 2.4 Hz, 1H), 8.21 (d, J = 2.0 Hz, 1H), 11.61 (s, 1H), 13.43 (s, 1H). **C NMR (100
Hz, CDCls) &: 13.8, 18.1, 20.6, 40.6, 118.5, 118.8, 118.9, 127.97, 128.04, 128.4, 128.6, 129.4, 131.5,
131.6, 132.5, 135.9, 137.4, 137.6, 161.0, 163.1, 199.0, 207.2. HRMS calcd for Cy4H,30,4: 375.1591
[M+H]", found: 375.1590.

1-(3’-Fluoro-2-hydroxy-5-(2-hydroxy-5-methylbenzoyl)-[1,1°-biphenyl]-3-yl)ethanone (5x)
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Eluent: petroleum ether/ethyl acetate (40:1). Yellow solid (79 mg, 72%), mp: 102-103 <. *H NMR (600
MHz, CDClg) &: 2.29 (s, 3H), 2.74 (s, 3H), 7.01 (d, J = 8.4 Hz, 1H), 7.08-7.11 (m, 1H), 7.34-7.37 (m, 3H),
7.40-7.42 (m, 2H), 7.92 (d, J = 1.8 Hz, 1H), 8.20 (d, J = 1.8 Hz,1H), 11.57 (s, 1H), 13.33 (s, 1H). *C
NMR (150 Hz, CDCls) &: 20.6, 27.0, 115.0 (d, 2Jc.r = 20.9 Hz), 116.5 (d, 2Jc.r = 21.9 Hz), 118.5, 118.7,
119.4, 125.0 (d, *Jer=23 Hz), 128.1, 128.8, 129.9 (d, 3Jcr =89 Hz), 130.0, 132.4, 132.5, 137.5, 137.7,
137.8 (d, 3Jer = 7.7 Hz), 161.0, 162.6 (d, Yer= 2439 Hz), 162.8, 198.8, 204.9. HRMS calcd for

Cy,H17FNaO,: 387.1003 [M+Na]", found: 387.1021.
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I11. Copies of 'H and **C NMR spectra of 3a-30

oLeL —
1Zel L\s\
ose L —/
Spel &&k
0seL \\\
zoeL —)
beL —
/e,
1ee L —

gLeel

OH

‘ cn3g

Ph

HO

CH,

3a

3.00

3.06

301
J,f

3[06

JTOT

0
| 1/03

08

jDO

L

Z60CTL
18e°1L

\\H
"
16290 —
LViL—
1811 —

cer8ll —,
LEBBLL —\
0902k —.\,
989FTE — N
BEEVTL — )\ N
180°22L \
628zt UM,(I
651 6EL — =
895 6EL — -
6660EL —
geeeel —
gLogel — 77
69F'9EL —/
6rsoel —
8r0'TSL

B8lTesl

Lo #0e

OH

00

Ph

HO

CHs

3a

PPM

17



S6L°C
LzT —
/82T
S80'G
86.°9
1089
8L89
989
6€8°9
6’9
Leo's
€ec0’L
o'l
er0L
vee'l
cre L
VAsTAVA
AV
BLCL
98T'L
£6T L
Soe’L
STAA
8ZE'L
BEE'L
ore’ L
ceEr'L
SeEP'L
LSl
Ser L
187 L
042
eirl

I\\

JK

NENRER
" -

J
[
1 ‘0 6

=

)
)

\

LLLLLLCLLLL

BEECL -

2.09
2/08.06
wuaéq(.#og

0 PPM

12 10

14

g0t ———

“\\

[ATAVAR |\\

18961

828'9. x\l

oLl —
862 LL—

89z 611
NE.mE»
vayr 0zL ///
ELTL J
mwmquJ

9CL9Ck —
8iL4cL

8ce'acl 1/,///’/
€89 omr
€LY omf
€96°0EL

fEEL — =

o8 TeL —
£0L'9E} \W
b OEL &
QUG IEL

Z8L'gst

oeegl ——

90r +¥0C

PPM

50

18



600

U

3ido

2)02

00 1[03

=N

i
il

2P
!

100

0 PPM

f—CN

ooLzi —
cov Ll
6LSLE —

7

£81°9L & :

€0V LL—/
mrvhh|\

€92 8LL —
£28°6LL —
BV OTL —\
69S ¥l 1//
098FCL

£50'9C1 U/

,.
7906z Iw///«m
LEG6TL — =
908'6TL N
POB0EL ———
6S6EEL —
0eesEl — 7
glegel — ./
peseeL —
aLgBeL —
6LOZSE

roC egl

S0S'v0C —

OH

g CHEC

CH;

Jc

N |

PPM

T
200

19



ELET
pee
8er'C

£8.°6
6L'S
€08'G
G08'G
608G
9£8'9
G58'9
v28'9
LL0°L
9802
cLes
439
€9¢€L
£8€°L
£€8F L
18p'L
G052
€CSL

N S

reeTL

po
Bos

3[0p

j.os
J

202
2/08 2/oo
2
1;00

OH
g CH, g
3d

HyC !
HO
CHy

Too

—

=

10

SELTH
oov'LL
phstay A

A
6e59L — ]
00T LL—/
6l Ll —

68C8LL —,
Fre8Ll —

905021 JV
2L

zsavel I////W
FoL L2l \
0S0'6Ck %
908 08L —-
9erEeL —
PIEEEL %
regseL /)
9zg 9eL

rLLBEL
9gTesL —

coeeel

€esroe

OH
she

CHy

H;C O
HO

3d

PPM

20



8ECT ——
Lee —

6lee

WTL——

gees &wl
Ives \&

ogr'/ L&
cobs — \
par L —
9vs —

GCECTL —

01

302

3/01

ﬁoo

—_—

OH
‘ CH; ‘
CH,

Je

H,CO l
HO

1.00

<60¢Ch
gge’ Ll

66£°6S

W29l ——
wi—
el 1L —

266711
Woell H.,/,/

PELBLL — 0\
LEr 0zL I,%
b BTL —. =
Slrrel ——

P A —

g9e'gel —
99E 0Bl —
898061 — . —
SPEEEL K\\I

699°GEL —/

Zlgeel —

8elesl

865651
reest

6LS¥0C

OH

‘ CH3‘

H,CO I

HO

CH;

e

SO R | N |

PPM

I
200

21



£0C¢Ch

3105

3p3

2[13

il

1.021.02

]

J‘O4

fOO

PPM

el ch
2ep° 2L

osgoL—7
29042 I\\\
£1T 1L —

9ZYLLL —,
LLEBLL —\
088'GLL —.\
€ce0TL ///I
mt.qm_.%
moq.mwr)/
£Z6'9T)L —-
160 Lok — =
890'8CL —_—
erOLEL —
zigeeL —
sireel )
zL99eL —/

GS6 281 —
FiLCSL

receol

Evlv0g

PPM

50

T
200

22



OH

00

Ph

HO

CoHs

3g

6110

_JfOD

10

12

60e'ch
86 9l
80661

66L°9L LN
L2 \

SevLL—

[#x4:4 43
6E8'8LL —

12F0ZL /
S667ZL y,

BLT LT — 0\ =
S8Z'ETL —.
wmﬁmﬂ%
909671 —— =
.,.mm.mﬂu\\
ez SEl

rlrogl —
095°9el \\

L8 LS

iy

08c'eol

c09v0L

OH

00

Ph

HO

CzHs

3g

PPM

200

23



€Ll
8Ll
LTk
ety
0sic
69.¢C
88.¢C
08¢
ooL'g
£€9.°9
9.9
£€8.°9
108’9
£08'9
oLo'L
Le0'L
8902
8404
804
LB0'L
PSLL
0612
6L L
8614
Laz'L
gced
Zes
8eLL
oreL
86E°L
Lor'L
FAR VA
Ler'L
eerL
LSFL
ogkL

ceech

04

3

0

NS
.

J1_.UD

|

%\W%
5

L

|

PPM

10

12

14

L0€°€L
9Lg9L
90002

\§

CL6'9L
6T LL
S09'24

N

ZsogLl
8seaLL

S00'6GLL
jetetsyo AR
£6F'9CL %

mmm.mmr\
%@mﬂ \
rEmQ
1F0°9EL

clLest

SLEeoL

88E0C

PPM

T
200

24



8907} ——_
080V — =
2601 —

€L ———
1997 —.
€197 —
9897 ——
9697 —

988'€

3/01

5.05

3jo0

(M
it

2

J‘.uu

0 PPM

10

14

aeel ———
95 gl —
LL6BL—

L1€°6S

089 |\N
LLVLL K\
LepLL

9I6TLL —,
LTkl —\

: N
£zasLl \
8 0gL HV/,(
AN AN

GIT LTV —.
g6E8zL JW
GBE0EL ——

v0G0EL |1\xw\ﬂ
LoLLeL —7 7
TS6EEL —
2raveL —/
ZLS9eL —
Wwoesh

785651

v9Z'€9L

§99'F0T

PPM

T
100

25



gklecL

3/03

0

PPM

f~

14

B8geCL

960'8€

598'9L
2.04L

88z 4L —
8L'8LL
czo8lL
16E0TL —
€6z STl
65'STL —
£56'GEL
905 12k
€ZEBTL —
oLr'8zL —.
€8r8TL —

IPLETL
G996zl — —
065 LEL —
TLBEEL
£629Ek
GIP9EL —
gar ge
187 TGL
998'6E L

poms

\

i

aleesl

S80+0C

OH

e

Ph
HO

CHy

Wh y

PPM

50

26



1544
otz —
6627 —

P09's —
9869 —\
1569 — \
vE0'L —| \
vOTL | N\
90Z'L —\
522 —\|
082 J%
ogT . —
S L —
908/ \%
g8E L — i—
Sop L
Wyl ——
iyl —7)
oev s — /)]
WL )
1wl )
Lo s —)
Sty )
6172 —
eapL —
gy

8LCL

OH

L
3k

CHs CHs

Ph
HO

3.04
01
3|

0.96
4

3
-lé\%im_oo
109,

!

jOD

A

PPM

14

60Tl ——
Ve
ys
/8Ge Ll L\\
ISv0z —

i
WroL— 7
990°2L I\
62814 —
0£08LL —,
PLO0ZL
695 ¥Z1 J//

[E=X R A Jn/,,,./
288'92L — )\ \—
086221 — N\ T
LGTBZL —
751 BTL /m//IW
GBG'BCL \.H\\\‘
goLelL —
pLEEEL U\W\\\N
9Legel —
9/%'9EL K\
299181 —

968 1S

0zZ 19k

]84

OH

‘ CH3!

Ph

HO

CHy

CH,

3k

PPM

27



wozlk

OH

0

Ph

HO

Cl

CH3

31

303

3|04

0

loo9 28
Ta

2

[Too
)

PPM

10

12

660CL ———
S8eLL

9E8'9L — \
oL —/
85T 2L —

7L6'6LL
060LZL —\,
6°ETL —\,
OLEHZL — )
196 7Tl J,,ﬁ/f
BLOLTL — N
OLE'8TL J,///r

et ————

6I96CL —
eez0EL — .

a9 zeL — ]
Z9L9EL I§\I

8BesElL
¥eegslk

WLol —

8Sk' el ———

OH

‘ CH3O

Ph

HO

Cl

CH3

3l

PPM

28



oec't
L
et

_
™

/

€eee I\\
Gege —
ge9'C
0s8'C
798'C
Gr9'G
Ge0'L
Ze0'L ,/
oro s
ar0 L
0902
ZsLs
ISLL

=

[
w
-
I~

ENNNE
|//

zvs
87z .

] I///
T L —0
9pZ L — 2\
T
L9z L
8T L
5er L
Obb 2
£cr L
gor'2 —/)
Lep s —
76,
5zG)
8eg)

LU \

180°¢CL

304

300

:
3

o
Q
\ﬁ,_|ﬁ

I
PPM

2

9eCel
Skt gl
18861

/d
16891 — \\
600 2L —/
08z 2L —
geesLL

98p'8LL
99G°6LL
609611 H///

0L00zZL JZ
¥SO0ZL
io.vﬁH///!
pLLVTE 0%
WGLSEL — N
PELigL
19€°8CL
covect — 7
mvo‘mwrk\ =
86508k — \\I
6L60EL —/
0£EGEL \
e oet —

iz —
IEF 661
S69°ESk —/
0/t'SGL

196°€0C ——

T

285’80z —

OH

‘ CH3g

CzHs

Ph
HO

3m

PPM

T
200

29



y
/

Tl —)
65zl —//
1921 I\\
ez —
8887 —
g8z —/
£98°¢C k\
9.8C —/
089G —
@WS

oL
Fo0°L [/
vmw‘n
mwvh

Wiz

s

o4 U/
A5y L —

Por' L —-3
8L —

Yy
9wl — )
) H\\ 7
GG I\\
8egs —
G2

gsz el —

3/06

303

2 ‘08
|

Jisg

301
204
2)pg1.02
HD

I —_
el
H n
o o ™
D
I
o~
OC
o
& g =

i

PPM

10

8sC el
oLgolL
£ce6l

106'92 \
ozl 4

lee'LL

966 6LL
Ol ,‘mrf/
iy €Tl
mmrmw_..|/

z0e 22k /K
1€ BTk /(

9.9 Nm_.
el |\

ez eel —
€1€°9€L I\
LBZ TSl

\

042191

OH

°0e

Ph
HO

Ci

CzHs

3n

PPM

T
200

30



csel —
Gog'L
LLT)

Loce
PreEC
osgec
98¢ —
Si8¢C
188°C

= \\m\

€.9G
€869
8669
8.0L
1922
SeE L /
gee L
BEE L
e L
ver L
9er L —
sy L ——
98y £
86t £
cLsL
GcG'L
28672

"

Y
.

W

i

\

60T CL

OH

<ae

3103

01

303

Ph
HO

CH,

CzHs

Jo

s

ﬁQT
|

?ﬁ%li

2.05

jToo

PPM

10

12

08692 &]
Tl

ese sl —

8.0°8LL
0zL0ZL HV
020°SzL —
6F L L2k J//
956421 / \_
5Tl I/////[
0ZT 6z I//W
26862, —
95908k ————
62F LEL

T EEL I\\I —
JveeL —

pecoel —

LLgieL —
9re LSL

1927191

LSS F0T

OH

‘ CH3‘

Ph
HO

CH3;

CoHs

3o

PPM

31



IV. Copies of 'H and *C NMR spectra of 5a-5x
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V. X-ray crystal structure and data of 3k
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Fig 1. X-ray structure of 3k with 30% ellipsoid probability

X-ray structure determination. Single crystals suitable for X-ray diffraction were obtained by slow
evaporation of the solvent from a chloroform-petroleum ether (1:1 v/v) solution of 3k. Crystal data
collection and refinement parameters of 3k are summarized in Table 1. Intensity data were collected at
296 K on a Bruker SMART 6000 CCD diffractometer using graphite-monochromated MoKa radiation, A
=0.71073 A. The frames were integrated with the Bruker SAINT software package using a narrow-frame
algorithm. The data were corrected for decay, Lorentz, and polarization effects as well as absorption and
beam corrections based on the multi-scan technique. The structure was solved by a combination of direct
methods in SHELXTL and the difference Fourier technique, and refined by full-matrix least-squares
procedures. Nonhydrogen atoms were refined with anisotropic displacement parameters. The H-atoms

were either located or calculated and subsequently treated with a riding model.
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Table 1 Crystallographic data and structure refinement results of 3k

Empirical formula C2H2003
Formula weight 332.38
Temp, K 296.15
Crystal system triclinic
Space group P-1

a, A 9.8395(17)
b, A 10.7013(19)
c, A 10.8636(19)
o (9 114.335(2)
L9 94.477(2)

y (9 116.312(2)
Volume, A® 885.4(3)

z 2

deatc, g €M 2 1.247

A A 0.71073
u,mm* 0.082

No. of data collected 7055

No. of unique data 3749

Rint 0.0185
Goodness-of-fit on F2 1.029

R1, WR, (1 > 24(1))

0.0473, 0.1274

R1, WR; (all data)

0.0628, 0.1434
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