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1. General Information

Unless otherwise stated, commercially available reagents including dry solvents
were used without additional purification. Petroleum ether refers to the bp 60-90 °C
petroleum fraction. 1,2-Diketones which were not commercially available were
prepared according to the literatures." The instrument for photocatalysis was a
PR-PCR2-450nm instrument with no filters (Shenzhen Purui Material Technology Co.,
Ltd.). The reaction vessel was a Schlenk borosilicate tube. The distance from the light
source to the irradiation Schlenk tube was approximately 20-30 mm. All reactions
were studied in oven-dried Schlenk tubes irradiated by 12 W blue light (425-475 nm).
Flash chromatography was performed using the indicated solvent system on standard
grade silica gel (200300 mesh). "H NMR spectra were recorded in CDCl; on a Bruker
400 (400 MHz) and JEOL 500 (500 MHz) spectrometer. °C NMR spectra were
recorded in CDCl; on a Bruker 400 (100 MHz) and JEOL 500 (125 MHz) spectrometer.
F NMR spectra were recorded in CDCl; on a Bruker 400 (376 MHz) spectrometer.
Chemical shifts were reported relative to CDCl; (6 7.26 ppm) for 'H NMR and CDCl;
(6 77.16 ppm) for *C NMR. High-resolution mass spectra (HRMS) were recorded on
a Q-Exactive Orbitrap mass spectrometer (Thermo). UV-vis absorption spectra were
measured on a Shimadzu UV-2700 spectrophotometer. Photoluminescence spectra
were recorded on an Edinburgh FLS980 spectrometer. Abbreviations for signal
coupling are as follows: s, singlet; d, doublet; t, triplet; g, quartet; dd, doublet of

doublets; m, multiplet; br, broad.
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2. Overview of Substrates Numbering
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3. Experimental Section

1) General Procedure for Benzylic C—H Functionalization with 1,2-Diketones

@] MeO
MeO . Ph N Ph OH
\Q Ph CH4CN, rt, 24 h Ph
Me o) 12 W blue LEDs

1a 2a Jaa O

A mixture of p-methoxytoluene 1a (122 mg, 1.0 mmol) and benzil 2a (42 mg, 0.2
mmol) in CH3CN (2.0 mL) was stirred at room temperature under N, irradiated by 12
W blue light-emitting diodes (LEDs) with an emitting wavelength range of 425475
nm for 24 h (Fig. S1). After removal of the solvent, the residue was purified by flash
column chromatography on silica gel with petroleum ether/ethyl acetate (30:1) to give
2-hydroxy-3-(4-methoxyphenyl)-1,2-diphenylpropan-1-one 3aa (56 mg, 86%) as a

white solid.

CIE1931

wavelength

Manufacturer: PR-PCR2-450nm (China);
The peak wavelength: 452.5 nm;
Chromaticity coordinates: x = 0.1511;

y =0.0273/u' = 0.1997; v' = 0.0812;
CIE1931 X: 26541.652;

CIE1931Y: 4797.261,

CIE1931 Z: 144361.125;

Color rendering index: Ra = -65.4.

Fig. S1 Experimental apparatus and pictures.

2) Scale-up Synthesis

A mixture of 1a (3.05 g, 25 mmol) and 2a (1.05 g, 5 mmol) in CH3CN (20 mL) was
stirred at room temperature under N irradiated by 12 W blue LEDs with an emitting
wavelength range of 425475 nm for 60 h. After removal of the solvent, the residue
was purified by flash column chromatography on silica gel with petroleum ether/ethyl

acetate (30:1) to give 3aa (1.05 g, 63%).
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3) Application of Product 3aa (reduction)

MeO MeO
Ph OH NaBH, Ph OH
Ph “MeOH.0°Ctort Ph

Jaa O 5 OH

To a solution of 3aa (166 mg, 0.5 mmol) in MeOH (5.0 mL) was added NaBHy4 (19
mg, 0.5 mmol) in an ice bath at 0 °C. The mixture was stirred at room temperature for
12 h. The reaction was quenched with saturated NaCl solution (5 mL), and the mixture
was extracted with ether (3 x 10 mL). The combined organic layers were dried over
anhydrous Na,SO4 and concentrated under reduced pressure. The residue was purified
by flash column chromatography on silica gel with petroleum ether/ethyl acetate (20:1)
to give 3-(4-methoxyphenyl)-1,2-diphenylpropane-1,2-diol 5 (135 mg, 81%) as a white

amorphous solid.

4) Application of Product 3aa (dehydration)

MeO
ridine, 0°C
Py 7 Ph

Jaa 0 6
To a solution of 3aa (166 mg, 0.5 mmol) in pyridine (5.0 mL) was added SOCI, (59

mg, 0.5 mmol) in an ice bath at 0 °C. The mixture was stirred at 0 °C for 6 h. After
removal of the solvent, the residue was purified by flash column chromatography on
silica gel with petroleum ether/ethyl acetate (30:1) to give (Z£)-3-(4-methoxyphenyl)-
1,2-diphenylprop-2-en-1-one 6 (107 mg, 68%) as a colorless oil.

5) Application of Product 3aa (deacylation)

MeO
Ph_ OH o NaH . MeO 0
THF, 0°C to rt
Ph

Jaa 0 7
To a solution of 3aa (166 mg, 0.5 mmol) in THF (5.0 mL) was added NaH (60%

suspension in mineral oil, 20 mg, 0.5 mmol) in an ice bath at 0 °C. The mixture was
stirred at room temperature for 12 h. The reaction was quenched with saturated NaCl

solution (5 mL), and the mixture was extracted with ethyl acetate (3 x 10 mL). The
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combined organic layers were dried over anhydrous Na,SO, and concentrated under
reduced pressure. The residue was purified by flash column chromatography on silica
gel with petroleum ether/ethyl acetate (30:1) to give 2-(4-methoxyphenyl)-1-
phenylethan-1-one 7 (88 mg, 78%) as a white solid.

6) Application of Product 3aa (rearrangement)
MeO Ph OH MeO
, ) e
on EtsSiH, BFyEtO Ph Ph
CH,Cl,, 0°C to rt OH

3aa O 8
To a solution of 3aa (166 mg, 0.5 mmol) and BF;Et;O (28 mg, 0.2 mmol) in THF

(5.0 mL) was added Et;SiH (23 mg, 0.2 mmol) in an ice bath at 0 °C. The mixture was
stirred at room temperature for 6 h. The reaction was quenched with saturated NaCl
solution (5 mL), and the mixture was extracted with ethyl acetate (3 x 10 mL). The
combined organic layers were dried over anhydrous Na;SO,4 and concentrated under
reduced pressure. The residue was purified by flash column chromatography on silica
gel with petroleum ether/ethyl acetate (20:1) to give 3-(4-methoxyphenyl)-2,2-
diphenylpropan-1-ol 8 (83 mg, 52%) as a white amorphous solid.

S6



4. Mechanistic Studies

1) Radical Trapping Experiments

0 0] MeO
¢ pp, _ standard conditions Ph OH or
+ -
e BHT (2.0 equiv)
1a 920 0

3aa, trace

To a mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CH3CN (2.0
mL) was added a radical scavenger BHT (88 mg, 0.4 mmol). The mixture was stirred
at room temperature under N, irradiated by 12 W blue LEDs with an emitting
wavelength range of 425-475 nm for 24 h. The reaction mixture was concentrated
under reduced pressure. The desired reaction of 1a with 2a was completely inhibited,

suggesting that the reaction might involve a radical process.

MeO
eO 0] . Me Me
Ph standard conditions O.
" Ph TEMPO (20 equiv) o * N
Me S (2.0 equiv) {race Me

1a 2a 9, observed Me
To a mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CH3CN (2.0
mL) was added a radical scavenger TEMPO (62 mg, 0.4 mmol). The mixture was
stirred at room temperature under N irradiated by 12 W blue LEDs with an emitting
wavelength range of 425-475 nm for 24 h. The reaction mixture was concentrated
under reduced pressure. The desired reaction of 1a with 2a was completely inhibited,

and adduct 9 was observed by LC-MS spectrum of the crude mixture, suggesting that

the reaction might involve a benzylic radical process.

O Ph OH
Ph standard condltlons Ph
+ ph Jaa +
DPE (2.0 equiv)  4ace | 0
1a Ph Ph
10, observed

To a mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CH3CN (2.0
mL) was added a radical scavenger DPE (72 mg, 0.4 mmol). The mixture was stirred

at room temperature under N, irradiated by 12 W blue LEDs with an emitting
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wavelength range of 425-475 nm for 24 h. The reaction mixture was concentrated

under reduced pressure. The desired reaction of 1a with 2a was completely inhibited,

and adduct 10 was observed by LC-MS spectrum of the crude mixture, suggesting that

the reaction might involve a ketyl radical process.
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2) Triplet Quenching Experiments
MeO
M 0
e0 o 0, (balloon) Ph_OH o
+
" Ph CH4CN, rt, 24 h
1a e O 12 W blue LEDs 0
2a 3aa, trace
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A mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CH3CN (2.0 mL)
was stirred at room temperature under an oxygen (triplet quenching reagent)
atmosphere (1 atm, with a balloon) irradiated by 12 W blue LEDs with an emitting
wavelength range of 425-475 nm for 24 h. The reaction mixture was concentrated
under reduced pressure. The desired reaction of 1a with 2a was completely inhibited,

suggesting the participation of the triplet-excited state of 2a.

(@] MeO
MeO + Ph standard conditions - Ph OH o
Ph 2,5-dimethyl-2,4-hexadiene (5.0 equiv)
Me o
1a 2a

0]

3aa, trace

To a mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CH3CN (2.0
mL) was added a triplet quenching reagent 2,5-dimethyl-2,4-hexadiene (110 mg, 1.0
mmol). The mixture was stirred at room temperature under N, irradiated by 12 W blue
LEDs with an emitting wavelength range of 425-475 nm for 24 h. The reaction
mixture was concentrated under reduced pressure. The desired reaction of 1a with 2a
was completely inhibited, further suggesting the participation of the triplet-excited

state of 2a.

3) Deuterium-Labeling Experiment with CD;CN

MeO
MeO O o Ph OH
+ >
\Q Ph)k[f CD4CN, tt, 24 h Ph
Me o)

1 12 W blue LEDs o)
a 2a 3aa, 86% (<5% D)

A mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CD3CN (2.0 mL)
was stirred at room temperature under N, irradiated by 12 W blue LEDs with an
emitting wavelength range of 425475 nm for 24 h. After removal of the solvent, the
residue was purified by flash column chromatography on silica gel with petroleum
ether/ethyl acetate (30:1) to give 3aa (56 mg, 86%). HRMS spectrum of the crude
mixture demonstrated that no deuterium incorporation was observed in product 3aa,

excluding solvent participation in the reaction.
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2a 3ba 3ba'

| KIE = kylkp=4.3|

Two parallel reactions with toluene and toluene-ds were performed. A mixture of
toluene (92 mg, 1.0 mmol) or toluene-dg (100 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol)
in CH3CN (2.0 mL) was stirred at room temperature under N, irradiated by 12 W blue
LEDs with an emitting wavelength range of 425-475 nm for 6 h. After removal of the
solvent, the residue was purified by flash column chromatography on silica gel with
petroleum ether/ethyl acetate (30:1) to give 3ba (15.7 mg, 26%) and 3ba' (3.7 mg, 6%)),
respectively. Therefore, a parallel kinetic isotope effect (KIE) study using toluene and
toluene-ds yielded a KIE value of 4.3, indicating that benzylic C—H bond cleavage

likely constitutes the rate-determining step.

5) Stern—Volmer Quenching Experiments
All Stern—Volmer fluorescence quenching studies were recorded on an Ocean Optics
QE Pro with temperature controller using a screw-top quartz cuvette (Hellma

fluorescence quartz cuvette, 10 x 10 mm, 3.5 mL). Stern—Volmer fluorescence
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quenching experiments were run with a freshly prepared solution of 3 x 10° M
solution of 2a in CH3CN added the appropriate amount of a quencher in a screw-top
quartz cuvette at room temperature. The solutions were irradiated at 420 nm and the
fluorescence was measured from 450 nm to 750 nm. As shown in Fig. S2, the
concentration of la was changed for the sake of the relationship between the
fluorescence intensities and the concentrations of la. Based on the luminescence
quenching studies, photoexcited 2a might be quenched in a concentration-dependent
manner by 1a, consistent with a reductive quenching pathway that generates a benzylic

radical.

—2a
——2a+1a(3.0x10> M)
——2a+1a(5.6x10> M)

2a+1a(8.4x102 M)

1309 A 2a+1a(1.2x10" M)
AN 2a+1a(1.4x10" M)

NN\ —— 2a + 1a(1.7%10" M)
100+ J RN\ —— 2a + 1a2.0x107 M)

200

Fluorescence intensity (a. u.)

50

T T T T T
450 500 550 600 650 700
Wavelengh (nm)

Fig. S2 Emission spectra of 2a (3 x 10~ M) at different concentrations of 1a.

6) Light On—Off Experiment

To study the necessity of continuous irradiation with visible light for the progress of
the reaction, we started a reaction with successive irradiation and black periods. A
mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CH3CN (2.0 mL) was
stirred at room temperature under N irradiated by 12 W blue LEDs with an emitting
wavelength range of 425475 nm or in the dark for the corresponding time (Fig. S3).
Afterwards, the reaction mixture was concentrated under reduced pressure. The crude
product was purified by flash column chromatography on silica gel to determine the
yields of 3aa. The grey boxes represent the periods in which the reaction vessels were

covered (dark period). These results indicated that continuous irradiation was essential
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for the formation of products, and a radical chain mechanism might not be the

predominant process.

O MeO
MeO . Bh Ph. OH
\Q Ph CHACN, rt, 40 h Ph
M O  12Wblue LEDs

e ! o)
1a 2a or in the dark 3aa
Entry Time (h) Yield of 3aa (%)
1 0 0
2 8 26
3 16 26
4 24 58
5 32 58
6 40 78
00 [:l Light on
90 | Light off’
80
70
o:é 60
E; 30
; 40
30
20
10
0 -
0 R 16 Timc (h)M 32 40

Fig. S3 Light on—off experiment.

7) Determination of Quantum Yield
I. Determination of the light intensity at 450 nm

The instrument for photocatalysis is PR-PCR2-450nm with no filters, for
convenience of calculations, the wavelength of the photoreactor was set at 450 nm.
According to the procedure of Yoon, the photon flux of the spectrophotometer was

determined by standard ferrioxalate actinometry. A 0.15 M solution of ferrioxalate was
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prepared by dissolving 2.21 g of potassium ferrioxalate hydrate in 30 mL of 0.05 M
H,SO,. A buffered solution of 1,10-phenanthroline was prepared by dissolving 50 mg
of 1,10-phenanthroline and 11.25 g of sodium acetate in 50 mL of 0.5 M H,SO,. Both
solutions were stored in the dark. To determine the photon flux of the
spectrophotometer, 2.0 mL of the ferrioxalate solution was placed in a cuvette and
irradiated for 90.0 seconds at A = 450 nm with an emission slit width at 10.0 nm. After
irradiation, 0.35 mL of the phenanthroline solution was added to the cuvette. The
solution was then allowed to rest for 1 h to allow the ferrous ions to completely
coordinate to the phenanthroline. The absorbance of the solution was measured at 510
nm. A non-irradiated sample was also prepared and the absorbance at 510 nm
measured. Conversion was calculated using eq 1.

__ VxAA(510 nm)

1x*g

mol Fe?*

(1)

Where V is the total volume (0.00235 L) of the solution after addition of
phenanthroline, AA is the difference in absorbance at 510 nm between the irradiated
and non-irradiated solutions, 1 is the path length (1.000 cm), and € is the molar
absorptivity at 510 nm (11,100 L mol™" em ™). The photon flux can be calculated using

eq 2.

mol Fe?*

pwrw: )

photon flux =

Where O is the quantum yield for the ferrioxalate actinometer (0.844 for a 0.15 M
solution at A =450 nm), t is the time (90.0 s), and f'is the fraction of light absorbed at A
= 450 nm (0.99588, vide infra). The photon flux was calculated (average of three
experiments) to be 9.18 x 10~ einstein s .

Sample calculation:

_— 0.00235 L * 3.285
mol re =

~ 1.000 cm * 11100 L /(mol * cm)

Foton fl 6.95 x 1077 mol 918 x 10-%einstein s-1
= =9.18 x
PROTON X = 1844 x 90 x 0.99588 emstemn s

= 6.95 X 10”7 mol
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II. Determination of fraction of light absorbed at 450 nm for the ferrioxalate solution

The absorbance of the above ferrioxalate solution at 450 nm was measured to be
2.385. The fraction of light absorbed (f) by this solution was calculated using eq 3,
where A is the measured absorbance at 450 nm.

f=1— 10—A(450 nm) (3)

Absorbance (A.U.)
-

T T 1
500 600 700
Wavelength (nm)

Fig. S4 Absorbance of the ferrioxalate actinometer solution.

III. Determination of the reaction quantum yield

0 MeO
MeO N Ph Ph OH
\Q Ph CH4CN, rt Ph
Me O 12 Whblue LEDs

1a 2a 3Jaa O

A mixture of 1a (122 mg, 1.0 mmol) and 2a (42 mg, 0.2 mmol) in CH3CN (2.0 mL)
was stirred at room temperature under N, irradiated by 12 W blue LEDs with an
emitting wavelength range of 425-475 nm. The sample was stirred and irradiated at A
= 450 nm for 3600 s. After irradiation, the solution was passed through a silica plug.
The yield of product formed was determined by "H NMR based on a dibromomethane
standard and the yield of the reaction after 3600 s was determined to be 5%. The
quantum yield was determined using eq 4. Essentially all incident light (f> 0.995, vide

infra) is absorbed by 2a at the reaction conditions described above.

mol Product
Cl) - photon flux*txf (4)

The reaction quantum yield (®) was thus determined to be 0.304, suggesting that a

radical chain mechanism might not be the predominant process.
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5. Analytic Data for Products

2-Hydroxy-3-(4-methoxyphenyl)-1,2-diphenylpropan-1-one (3aa)

MeO \ / OH O
O

White solid (56 mg, 86%): mp 124-125 °C; "H NMR (400 MHz, CDCl;) § 7.73-7.69
(m, 2H), 7.55-7.51 (m, 2H), 7.48-7.38 (m, 3H), 7.36—7.28 (m, 3H), 6.88 (d, J= 8.8 Hz,
2H), 6.71 (d, J = 8.8 Hz, 2H), 4.02 (br, 1H), 3.75 (s, 3H), 3.74 (d, J = 13.6 Hz, 1H),
3.46 (d, J = 13.7 Hz, 1H); *C NMR (100 MHz, CDCl;) & 200.9, 158.8, 142.2, 134.9,
132.9, 131.8, 130.4, 129.0, 128.3, 128.2, 127.0, 125.9, 113.7, 82.4, 55.3, 44.2; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for Cy,H,0NaO5 355.1305, found 355.1297.

2-Hydroxy-1,2,3-tris(4-methoxyphenyl)propan-1-one (3ab)
MeO

MeO \ / OH O OMe

o
White solid (51 mg, 65%): mp 133-134°C; '"H NMR (400 MHz, CDCl3) 6 7.75 (d, J
= 8.8 Hz, 2H), 7.41 (d, J = 9.2 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz,
2H), 6.79 (d, J= 8.8 Hz, 2H), 6.70 (d, J = 8.4 Hz, 2H), 4.34 (br, 1H), 3.81 (s, 3H), 3.80
(s, 3H), 3.74 (s, 3H), 3.69 (d, J = 13.5 Hz, 1H), 3.51 (d, J = 13.5 Hz, 1H); °C NMR
(100 MHz, CDCl3) 6 199.2, 163.3, 159.4, 158.7, 134.9, 133.0, 131.7, 127.4, 127.32,

127.26, 114.3, 113.59, 113.56, 81.4, 55.5, 55.4, 55.2, 44.0; HRMS (ESI-Orbitrap) m/z
M+ Na]+ calcd for Cp4Ho4NaOs 415.1516, found 415.1518.

2-Hydroxy-3-(4-methoxyphenyl)-1,2-di-p-tolylpropan-1-one (3ac)

Me

MeO Me
9e'de
0]
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Yellow oil (53 mg, 74%): '"H NMR (400 MHz, CDCl;) ¢ 7.65 (d, J = 8.2 Hz, 2H),

7.39 (d, J= 8.2 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 7.11 (d, J = 8.1 Hz, 2H), 6.87 (d, J =

8.2 Hz, 2H), 6.71 (d, J = 8.2 Hz, 2H), 4.21 (br, 1H), 3.75 (s, 3H), 3.73 (d, J = 13.6 Hz,

1H), 3.49 (d, J = 13.6 Hz, 1H), 2.36 (s, 3H), 2.34 (s, 3H); *C NMR (100 MHz, CDCl;)
9 200.5, 158.7, 143.8, 139.6, 137.9, 132.1, 131.8, 130.6, 129.7, 129.0, 127.3, 126.0,

113.6, 81.9, 55.2, 43.9, 21.7, 21.2; HRMS (ESI-Orbitrap) m/z [M + Na]+ calcd for

C24H4NaO; 383.1618, found 383.1618.

1,2-Bis(4-(tert-butyl)phenyl)-2-hydroxy-3-(4-methoxyphenyl)propan-1-one (3ad)

Bu
MeO B
e
o)
Colorless oil (60 mg, 68%): "H NMR (400 MHz, CDCL3) 6 7.68 (d, J = 8.8 Hz, 2H),
7.51-7.39 (m, 4H), 7.33 (d, J = 8.8 Hz, 2H), 6.88 (d, J = 8.4 Hz, 2H), 6.70 (d, J = 8.8
Hz, 2H), 4.12 (br, 1H), 3.75 (s, 3H), 3.75 (d, J = 13.6 Hz, 1H), 3.43 (d, J = 13.6 Hz,
1H), 1.32 (s, 9H), 1.29 (s, 9H); *C NMR (100 MHz, CDCl;) ¢ 200.7, 158.7, 156.7,
151.1, 139.4, 132.2, 131.8, 130.5, 127.4, 125.9, 125.7, 125.3, 113.6, 82.1, 55.3, 44.1,

35.2, 34.7, 31.5, 31.2; HRMS (ESI-Orbitrap) m/z [M + Na]Jr calcd for CzoH3NaOs
467.2557, found 467.2556.

1,2-Bis(4-bromophenyl)-2-hydroxy-3-(4-methoxyphenyl)propan-1-one (3ae)

Br
MeO Br
98'de
(0]
Colorless oil (84 mg, 86%): '"H NMR (400 MHz, CDCls) ¢ 7.63 (d, J = 8.8 Hz, 2H),
7.51(d,J=8.8 Hz, 2H), 7.44 (d, J= 8.8 Hz, 2H), 7.37 (d, J= 8.4 Hz, 2H), 6.89 (d, J =

8.8 Hz, 2H), 6.74 (d, J = 8.4 Hz, 2H), 3.75 (s, 3H), 3.68 (d, J = 13.8 Hz, 1H), 3.66 (br,
1H), 3.31 (d, J = 13.8 Hz, 1H); “C NMR (100 MHz, CDCl;) J 199.4, 159.0, 140.9,
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133.4, 132.2, 131.9, 131.8, 131.6, 128.3, 127.4, 126.3, 122.4, 114.0, 82.3, 55.3, 44.8;
HRMS (ESI-Orbitrap) m/z [M + Na]+ calcd for C22H1879Br2Na03 510.9515, found
510.9512.

1,2-Bis(4-chlorophenyl)-2-hydroxy-3-(4-methoxyphenyl)propan-1-one (3af)

Cl
MeO Cl
dsYe
(0]
Yellow oil (68 mg, 85%): '"H NMR (400 MHz, CDCls) J 7.70 (d, J = 8.8 Hz, 2H),
7.43 (d, J = 8.8 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.8 Hz, 2H), 6.88 (d, J =
8.4 Hz, 2H), 6.74 (d, J = 8.8 Hz, 2H), 3.75 (s, 3H), 3.68 (d, J = 13.7 Hz, 1H), 3.67 (br,
1H), 3.32 (d, J = 13.7 Hz, 1H); *C NMR (100 MHz, CDCl;) J 199.2, 159.0, 140.5,
139.5, 134.2, 133.0, 131.9, 131.8, 129.2, 128.6, 127.1, 126.4, 114.0, 82.3, 55.3, 44.8;

HRMS (ESI-Orbitrap) m/z [M + Na]+ calcd for C22H1835C12Na03 423.0525, found
423.0524.

1,2-Bis(4-fluorophenyl)-2-hydroxy-3-(4-methoxyphenyl)propan-1-one (3ag)
F

MeO \ / OH O F
@]

White solid (69 mg, 93%): mp 112-113 °C; "H NMR (400 MHz, CDCl3) 6 7.86-7.76
(m, 2H), 7.54-7.43 (m, 2H), 7.13-7.03 (m, 2H), 7.02—6.94 (m, 2H), 6.88 (d, J = 8.4 Hz,
2H), 6.73 (d, J = 8.8 Hz, 2H), 3.79 (br, 1H), 3.76 (s, 3H), 3.69 (d, J = 13.7 Hz, 1H),
3.37 (d, J=13.7 Hz, 1H); ®C NMR (100 MHz, CDCl3) § 199.0, 165.5 (d, J = 255 Hz),
162.6 (d, J = 246 Hz), 159.0, 137.9 (d, J = 3.4 Hz), 133.2 (d, J = 9.2 Hz), 131.8, 131.0
(d, J=3.3 Hz), 127.6 (d, J = 8.2 Hz), 126.6, 116.0 (d, J = 21.4 Hz), 115.5 (d, J = 21.6

Hz), 113.9, 82.1, 55.3, 44.8; PF NMR (376 MHz, CDCl3) ¢ -105, -114; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for Cy,H;gF,NaO5; 391.1116, found 391.1117.
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1,2-Bis(3-bromophenyl)-2-hydroxy-3-(4-methoxyphenyl)propan-1-one (3ah)

Br
MeO \ / OH O
Br
0
Yellow oil (80 mg, 82%): '"H NMR (400 MHz, CDCl3) 6 7.93 (dd, J = 1.7, 1.6 Hz,
1H), 7.71 (dd, J = 2.0, 1.9 Hz, 1H), 7.68-7.64 (m, 1H), 7.59-7.55 (m, 1H), 7.49-7.41
(m, 2H), 7.27 (dd, J = 8.0, 7.8 Hz, 1H), 7.17 (dd, J = 8.4, 8.0 Hz, 1H), 6.92 (d, J = 8.8
Hz, 2H), 6.76 (d, J = 8.8 Hz, 2H), 3.76 (s, 3H), 3.73 (d, J = 13.7 Hz, 1H), 3.51 (br, 1H),
3.25 (d, J = 13.8 Hz, 1H); *C NMR (100 MHz, CDCl3) 6 205.6, 158.6, 141.6, 138.9,
132.1, 131.6(2C), 130.7, 130.6, 128.6, 128.3, 126.8(2C), 125.5, 122.2, 121.4, 113.4,

80.6, 55.2, 43.6; HRMS (ESI-Orbitrap) m/z [M + Na]Jr calcd for C22H1879Br2NaO3
510.9515, found 510.9512.

1,2-Bis(2-chlorophenyl)-2-hydroxy-3-(4-methoxyphenyl)propan-1-one (3ai)

MeO \ / oﬁl O

O Cl
White solid (59 mg, 73%): mp 111-112 °C; "H NMR (400 MHz, CDCl;) § 7.50-7.43
(m, 1H), 7.38 (dd, J = 8.1, 1.2 Hz, 1H), 7.32-7.15 (m, 5H), 6.97-6.92 (m, 1H), 6.86 (d,
J=18.5Hz, 2H), 6.71 (d, J = 8.4 Hz, 2H), 3.75 (s, 3H), 3.73 (d, J = 14.2 Hz, 1H), 3.66
(d, J=14.2 Hz, 1H), 3.41 (br, 1H); *C NMR (100 MHz, CDCL;) 6 198.2, 158.8, 138.7,
135.4, 133.5, 132.0, 131.8, 131.6, 131.2, 130.7, 129.8, 129.3, 128.8, 126.9, 126.7,

125.6, 113.7, 82.0, 55.3, 41.3; HRMS (ESI-Orbitrap) m/z [M + Na]" calcd for
C,His > C1LNaO; 423.0525, found 423.0524.
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2-Hydroxy-2-(4-methoxybenzyl)acenaphthylen-1(2H)-one (3aj)

MeO O HO O
eS8
(e
Yellow oil (56 mg, 92%): "H NMR (400 MHz, CDCl3) 6 8.05 (d, J = 8.1 Hz, 1H),
7.87 (d, J = 6.8 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 7.66 (dd, J = 8.2, 6.9 Hz, 1H), 7.60
(dd, J=8.2, 6.9 Hz, 1H), 7.31 (d, J = 6.9 Hz, 1H), 6.91 (d, J = 8.4 Hz, 2H), 6.64 (d, J
= 8.8 Hz, 2H), 3.69 (s, 3H), 3.33 (d, J = 13.5 Hz, 1H), 3.09 (d, J = 13.5 Hz, 1H); ®C
NMR (100 MHz, CDCls) ¢ 205.6, 158.6, 141.6, 138.9, 132.1, 131.6, 130.7, 130.6,

128.6, 128.3, 126.8, 125.5, 122.2, 121.4, 113.4, 80.6, 55.2, 43.6; HRMS (ESI-Orbitrap)
m/z [M + Na]+ calcd for CyoHsNaOs 327.0992, found 327.0995.

10-Hydroxy-10-(4-methoxybenzyl)phenanthren-9(10H)-one (3ak)

Yellow oil (45 mg, 68%): '"H NMR (400 MHz, CDCl;) § 7.96-7.83 (m, 3H),
7.73-7.67 (m, 1H), 7.61 (dd, J = 7.5, 1.7 Hz, 1H), 7.48-7.34 (m, 3H), 6.77 (d, J = 8.8
Hz, 2H), 6.70 (d, J = 8.8 Hz, 2H), 3.76 (s, 3H), 3.00 (d, /= 13.5 Hz, 1H), 2.95 (d, J =
13.5 Hz, 1H); *C NMR (100 MHz, CDCl3) § 202.8, 158.8, 140.2, 137.7, 135.1, 131.4,
129.3, 129.2, 128.9, 128.6, 128.3, 127.5, 126.9, 126.5, 124.1, 123.4, 113.4, 80.6, 55.3,
50.5; HRMS (ESI-Orbitrap) m/z [M + Na]+ calcd for CpHgNaOs 353.1148, found
353.1150.

2,7-Dibromo-10-hydroxy-10-(4-methoxybenzyl)phenanthren-9(10H)-one (3al)
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Yellow oil (63 mg, 65%): "H NMR (400 MHz, CDCl3) § 8.01 (d, J = 2.1 Hz, 1H),
7.84-7.71 (m, 3H), 7.65 (d, J = 8.4 Hz, 1H), 7.53 (dd, J = 8.4, 2.1 Hz, 1H), 6.76-6.70
(m, 4H), 3.77 (s, 3H), 2.98 (d, J = 13.5 Hz, 1H), 2.91 (d, J = 13.5 Hz, 1H); *C NMR
(100 MHz, CDCls) ¢ 200.6, 159.1, 142.0, 138.0, 135.7, 131.6, 131.4, 130.3, 130.1,
129.9, 127.4, 125.9, 125.5, 125.1, 124.1, 1229, 113.6, 80.4, 55.4, 50.5; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for C22H1679Br2NaO3 508.9358, found 508.9363.

10-Hydroxy-10-(4-methoxybenzyl)anthracen-9(10H)-one (3am)

o~ o)
HO
()=

Pale yellow oil (34 mg, 52%): "H NMR (500 MHz, CDCl;) 6 8.02-7.98 (m, 2H),
7.86—7.82 (m, 2H), 7.65-7.60 (m, 2H), 7.44-7.39 (m, 2H), 6.41 (d, J = 8.4 Hz, 2H),
6.04 (d, J = 8.4 Hz, 2H), 3.64 (s, 3H), 3.12 (s, 2H); *C NMR (125 MHz, CDCL;) 6
182.9, 158.5, 146.8, 133.3, 131.4, 131.3, 128.1, 126.64, 126.60, 126.0, 113.0, 74.0,
55.1, 54.7; HRMS (ESI-Orbitrap) m/z [M + Na]Jr calcd for CyH; gNaO; 353.1148,
found 353.1150.

1,2-Di(furan-2-yl)-2-hydroxy-3-(4-methoxyphenyl)propan-1-one (3an)

MeO O OH N\

Colorless oil (51 mg, 82%): '"H NMR (400 MHz, CDCl3) § 7.62 (dd, J= 1.7, 0.7 Hz,
1H), 7.39 (dd, J = 1.8, 0.8 Hz, 1H), 7.17 (dd, J = 3.7, 0.8 Hz, 1H), 6.93 (d, J = 8.8 Hz,
2H), 6.72 (d, J = 8.8 Hz, 2H), 6.52 (dd, J = 3.6, 1.6 Hz, 1H), 6.51 (dd, J = 3.6, 0.8 Hz,
1H), 6.40 (dd, J = 3.4, 1.8 Hz, 1H), 4.54 (br, 1H), 3.74 (s, 3H), 3.73 (d, J = 14.0 Hz,
1H), 3.58 (d, J = 14.0 Hz, 1H); *C NMR (100 MHz, CDCl;) § 186.5, 158.8, 154.1,
149.8, 147.4, 142.8, 131.4, 126.4, 121.1, 113.7, 112.6, 110.8, 108.1, 77.7, 55.2, 42.2;
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HRMS (ESI-Orbitrap) m/z [M + Na]+ caled for C;gHi;c(NaOs 335.0890, found
335.0887.

3-Hydroxy-4-(4-methoxyphenyl)-3-phenylbutan-2-one (3a0)

MeO
Ph OH
Me

@)
White solid (39 mg, 72%): mp 84-86 °C; "H NMR (400 MHz, CDCL) 6 7.56-7.52 (m,
2H), 7.42-7.29 (m, 3H), 7.09 (d, J = 8.4 Hz, 2H), 6.80 (d, J = 8.4 Hz, 2H), 3.84 (br,
1H), 3.77 (s, 3H), 3.60 (d, J = 14.0 Hz, 1H), 3.31 (d, J = 13.9 Hz, 1H), 2.12 (s, 3H);
13C NMR (100 MHz, CDCl3) 6 209.0, 158.9, 141.0, 131.5, 128.8, 128.1, 127.1, 126.2,
114.0, 83.1, 55.3, 42.4, 24.8; HRMS (ESI-Orbitrap) m/z [M + Na]' caled for
C17H,5Na0; 293.1148, found 293.1149.

Methyl 2-hydroxy-3-(4-methoxyphenyl)-2-phenylpropanoate (3ap)

MeO
Ph OH
OMe

@]
Yellow solid (21 mg, 36%): mp 72-73 °C; "H NMR (400 MHz, CDCls) 6 7.79-7.63

(m, 2H), 7.45-7.28 (m, 3H), 7.16 (d, J = 8.4 Hz, 2H), 6.83 (d, J = 8.8 Hz, 2H), 3.79 (s,
3H), 3.74 (s, 3H), 3.63 (br, 1H), 3.56 (d, J = 13.7 Hz, 1H), 3.17 (d, J = 13.7 Hz, 1H);
13C NMR (100 MHz, CDCL3) 6 174.9, 158.7, 141.6, 131.5, 128.4, 128.0, 127.7, 125.8,
113.7, 79.0, 55.2, 53.1, 45.2; HRMS (ESI-Orbitrap) m/z [M + Na]™ caled for
Cy7H1sNaOy4 309.1097, found 309.1093.

2-Hydroxy-1,2,3-triphenylpropan-1-one (3ba)

Ph OH
Ph

O
White solid (48 mg, 79%): mp 113-115 °C; 'H NMR (400 MHz, CDCls) § 7.73-7.69
(m, 2H), 7.56-7.51 (m, 2H), 7.48-7.38 (m, 3H), 7.37-7.28 (m, 3H), 7.25-7.10 (m, 3H),
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6.98-6.94 (m, 2H), 4.05 (br, 1H), 3.79 (d, J = 13.5 Hz, 1H), 3.54 (d, J = 13.5 Hz, 1H);
BC NMR (100 MHz, CDCls) 6 200.8, 142.2, 135.2, 134.8, 133.0, 130.8, 130.4, 129.1,
128.32, 128.27, 128.26, 127.2, 125.9, 82.3, 45.0; HRMS (ESI-Orbitrap) m/z [M +
Na]+ calcd for C,1H;gNaO, 325.1199, found 325.1196.

2-Hydroxy-3-(4-methoxyphenyl)-1,2-diphenylpropan-1-one (3ca)

Me
Ph OH
Ph

0]
White solid (47 mg, 75%): mp 124125 °C; "H NMR (400 MHz, CDCls) ¢ 7.74-7.70
(m, 2H), 7.56-7.52 (m, 2H), 7.48-7.37 (m, 3H), 7.36-7.27 (m, 3H), 6.99 (d, /= 7.6 Hz,
2H), 6.85 (d, J = 8.0 Hz, 2H), 3.99 (br, 1H), 3.76 (d, J = 13.7 Hz, 1H), 3.48 (d, J =
13.7 Hz, 1H), 2.28 (s, 3H); *C NMR (100 MHz, CDCl5) 6 200.9, 158.8, 142.2, 136.8,
134.9, 132.9, 132.0, 130.7, 130.4, 129.1, 128.3, 128.2, 126.0, 82.4, 44.7, 21.2; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for Cy,H,0NaO, 339.1356, found 339.1355.

4-(2-Hydroxy-3-o0xo0-2,3-diphenylpropyl)phenyl acetate (3da)

AcO
Ph OH
Ph

@]

White solid (35 mg, 49%): mp 134135 °C; "H NMR (400 MHz, CDCls) 6 7.72-7.67
(m, 2H), 7.54-7.50 (m, 2H), 7.48-7.38 (m, 3H), 7.36-7.27 (m, 3H), 6.97 (d, J = 8.4 Hz,
2H), 6.90 (d, J = 8.8 Hz, 2H), 4.06 (br, 1H), 3.77 (d, J = 13.6 Hz, 1H), 3.51 (d, J =
13.6 Hz, 1H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl3) 6 200.6, 169.5, 149.9, 142.0,
134.7, 133.1, 132.8, 131.8, 130.4, 129.1, 128.4, 128.3, 125.9, 121.3, 82.3, 44.3, 21.3;
HRMS (ESI-Orbitrap) m/z [M + Na]+ calecd for Cy3HpoNaO4 383.1254, found
383.1258.
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3-([1,1'-Biphenyl]-4-yl)-2-hydroxy-1,2-diphenylpropan-1-one (3ea)

Ph
Ph_ OH
Ph

@]
White solid (59 mg, 78%): mp 100-101 °C; "H NMR (400 MHz, CDCl;) 6 7.75-7.71
(m, 2H), 7.58-7.53 (m, 4H), 7.49-7.29 (m, 11H), 7.03 (d, J = 8.4 Hz, 2H), 4.10 (br,
1H), 3.84 (d, J = 13.4 Hz, 1H), 3.57 (d, J= 13.5 Hz, 1H); *C NMR (100 MHz, CDCl;)
5 200.8, 142.2, 140.9, 140.0, 134.8, 134.3, 133.0, 131.3, 130.4, 129.1, 128.9, 128.4,
128.3, 127.4, 127.1, 127.0, 126.0, 82.4, 44.7; HRMS (ESI-Orbitrap) m/z [M + Na]"
calcd for C,7H,,NaO, 401.1512, found 401.1511.

3-(4-Bromophenyl)-2-hydroxy-1,2-diphenylpropan-1-one (3fa)

Br
Ph OH
Ph

0]
White solid (56 mg, 74%): mp 121-123 °C; '"H NMR (400 MHz, CDCl;) § 7.69-7.65
(m, 2H), 7.51-7.44 (m, 3H), 7.43-7.38 (m, 2H), 7.37-7.26 (m, 5H), 6.81 (d, J= 8.4 Hz,
2H), 4.15 (br, 1H), 3.70 (d, J = 13.5 Hz, 1H), 3.52 (d, J= 13.5 Hz, 1H); *C NMR (100
MHz, CDCls) 6 200.5, 141.9, 134.5, 134.3, 133.2, 132.5, 131.3, 130.4, 129.2, 128.5,
128.4, 126.0, 121.3, 82.1, 44.1; HRMS (ESI-Orbitrap) m/z [M + Na]" caled for
C,1H,7”BrNa0O, 403.0304, found 403.0306.

3-(4-Chlorophenyl)-2-hydroxy-1,2-diphenylpropan-1-one (3ga)

Cl
Ph. OH
Ph

0
White solid (46 mg, 68%): mp 139141 °C; "H NMR (400 MHz, CDCl3) 6 7.69-7.65
(m, 2H), 7.52-7.44 (m, 3H), 7.43-7.38 (m, 2H), 7.37-7.28 (m, 3H), 7.13 (d, J= 8.4 Hz,
2H), 6.87 (d, J = 8.4 Hz, 2H), 4.16 (br, 1H), 3.72 (d, J = 13.6 Hz, 1H), 3.54 (d, J =
13.5 Hz, 1H); *C NMR (100 MHz, CDCls) § 200.6, 141.9, 134.5, 133.7, 133.2, 133.1,
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132.1, 130.4, 129.2, 128.5, 128.4, 128.3, 126.0, 82.1, 44.1; HRMS (ESI-Orbitrap) m/z
[M + Na]" caled for C21H;7>°CINaO; 359.0809, found 359.0811.

3-(4-Fluorophenyl)-2-hydroxy-1,2-diphenylpropan-1-one (3ha)

F
Ph_OH
Ph

0
White solid (46 mg, 72%): mp 72—74 °C; "H NMR (400 MHz, CDCl;) 6 7.69—7.66 (m,
2H), 7.52-7.28 (m, 8H), 6.92—6.82 (m, 4H), 4.14 (br, 1H), 3.73 (d, J = 13.6 Hz, 1H),
3.53 (d, J = 13.7 Hz, 1H); ®C NMR (100 MHz, CDCl3) 6 200.7, 160.9 (d, J = 250 Hz),
142.0, 134.6, 133.2, 132.3 (d, J= 7.8 Hz), 130.9 (d, J = 3.3 Hz), 130.4, 129.1, 128.44,
128.40, 126.0, 115.1 (d, J = 21.0 Hz), 82.2, 43.9; "’F NMR (376 MHz, CDCl3) 6 -116;
HRMS (ESI-Orbitrap) m/z [M + Na]+ caled for C, H;7FNaO, 343.1105, found
343.1103.

2-Hydroxy-1,2-diphenyl-3-(m-tolyl)propan-1-one (3ia)

Ph_OH
Ph
Me

0]

White solid (39 mg, 62%): mp 82-83 °C; "H NMR (400 MHz, CDCl;) 6 7.80-7.75 (m,
2H), 7.55-7.51 (m, 2H), 7.47-7.28 (m, 6H), 7.13-7.10 (m, 2H), 7.04—6.98 (m, 1H),
6.88 (d, J=7.6 Hz, 1H), 3.82 (d, J = 13.9 Hz, 1H), 3.80 (br, 1H), 3.63 (d, /= 13.9 Hz,
1H), 2.16 (s, 3H); *C NMR (100 MHz, CDCls) 6 201.0, 142.5, 138.7, 134.9, 133.7,
132.9, 131.0, 130.8, 130.5, 129.0, 128.3, 128.2, 127.2, 125.8, 125.7, 83.1, 41.5, 20.2;
HRMS (ESI-Orbitrap) m/z [M + Na]+ calecd for CyHyoNaO, 339.1356, found
339.1355.

3-(3-Bromophenyl)-2-hydroxy-1,2-diphenylpropan-1-one (3ja)

Ph OH
Ph
Br

0]
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Yellow oil (31 mg, 40%): '"H NMR (400 MHz, CDCl;) ¢ 7.68-7.64 (m, 2H),
7.52-7.30 (m, 9H), 7.06-7.00 (m, 2H), 6.90-6.86 (m, 1H), 4.14 (br, 1H), 3.70 (d, J =
13.5 Hz, 1H), 3.52 (d, J = 13.5 Hz, 1H); *C NMR (100 MHz, CDCl5) 6 200.6, 141.8,
137.6, 134.6, 133.8, 133.2, 130.3, 130.2, 129.6, 129.4, 129.2, 128.8, 128.5, 125.9,
122.2, 82.1, 44.3; HRMS (ESI-Orbitrap) m/z [M + Na]+ calcd for C21H1779BrNa02
403.0304, found 403.0306.

2-Hydroxy-1,2-diphenyl-3-(o-tolyl)propan-1-one (3ka)

Ph. OH
Ph

Me @]
White solid (43 mg, 68%): mp 95-96 °C; "H NMR (400 MHz, CDCl;) é 7.75-7.70 (m,
2H), 7.57-7.53 (m, 2H), 7.49-7.28 (m, 6H), 7.10-7.00 (m, 2H), 6.79-6.75 (m, 2H),
3.95 (br, 1H), 3.77 (d, J = 13.4 Hz, 1H), 3.48 (d, J = 13.4 Hz, 1H), 2.23 (s, 3H); “C
NMR (100 MHz, CDCl3) 6 200.8, 142.2, 137.8, 135.0, 132.9, 131.7, 130.4, 129.0,
128.3, 128.2, 127.9, 127.8, 125.9, 82.4, 45.1, 21.4; HRMS (ESI-Orbitrap) m/z [M +
Na]+ calcd for Cy,H,0NaO, 339.1356, found 339.1355.

3-(2-Fluorophenyl)-2-hydroxy-1,2-diphenylpropan-1-one (3la)

Ph_ OH
Ph

F 0

Yellow solid (36 mg, 56%): mp 122-123 °C; 'H NMR (400 MHz, CDCls) o
7.76-7.72 (m, 2H), 7.58-7.44 (m, 4H), 7.39-7.28 (m, 4H), 7.21-7.13 (m, 1H),
7.04-6.88 (m, 3H), 4.01 (br, 1H), 3.83 (d, J = 14.0 Hz, 1H), 3.59 (d, J = 14.0 Hz, 1H);
BC NMR (100 MHz, CDCl3) 8 200.6, 161.7 (d, J = 243 Hz), 141.7, 134.5, 133.0 (d, J
= 8.3 Hz), 132.9, 130.5, 128.9, 128.8 (d, J = 8.2 Hz), 128.23, 128.21, 125.8, 123.8 (d, J
= 3.5 Hz), 122.5 (d, J = 23.6 Hz), 115.2 (d, J = 23.1 Hz), 82.6, 38.0; ’F NMR (376
MHz, CDCl;) 6 -114; HRMS (ESI-Orbitrap) m/z [M + Na]+ caled for C,H7,FNaO,
343.1105, found 343.1103.
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3-(3,5-Dimethylphenyl)-2-hydroxy-1,2-diphenylpropan-1-one (3ma)
Me

Ph. OH

Ph
Me

O
White solid (57 mg, 86%): mp 106-108 °C; "H NMR (400 MHz, CDCls) § 7.74-7.70
(m, 2H), 7.57-7.53 (m, 2H), 7.48-7.28 (m, 6H), 6.84 (s, 1H), 6.55 (s, 2H), 3.95 (br,
1H), 3.73 (d, J = 13.4 Hz, 1H), 3.41 (d, J = 13.3 Hz, 1H), 2.19 (s, 6H); *C NMR (100
MHz, CDCl3) § 201.0, 142.3, 137.7, 135.2, 134.9, 132.8, 130.4, 129.0, 128.9, 128.7,
128.2, 128.1, 125.9, 82.4, 45.1, 21.3; HRMS (ESI-Orbitrap) m/z [M + Na]" calcd for
Ca3H2,NaO, 353.1512, found 353.1515.

3-(3-Chloro-4-methoxyphenyl)-2-hydroxy-1,2-diphenylpropan-1-one (3na)

MeO
Ph OH
Ph
Cl

0
Orange solid (63 mg, 86%): mp 95-97 °C; '"H NMR (400 MHz, CDCl;) 6 7.79-7.75
(m, 2H), 7.49-7.26 (m, 8H), 6.87—6.83 (m, 2H), 6.60 (dd, J= 8.7, 2.7 Hz, 1H), 3.91 (d,
J=14.4 Hz, 1H), 3.74 (s, 3H), 3.62 (d, J = 14.4 Hz, 1H); *C NMR (100 MHz, CDCl;)
5 200.8, 159.1, 141.9, 135.8, 134.7, 133.2, 132.9, 130.6, 128.9, 128.2, 128.1, 125.8,
125.3, 114.7, 112.9, 83.3, 55.6, 41.0; HRMS (ESI-Orbitrap) m/z [M + Na]" calcd for
C2H 9 CINaO; 389.0915, found 389.0916.

2-Hydroxy-1,2-diphenyl-3-(thiophen-2-yl)propan-1-one (30a)

74 \ Ph OH
S Ph

o)
White solid (26 mg, 42%): mp 131-132 °C; 'H NMR (400 MHz, CDCls) § 7.77-7.72
(m, 2H), 7.58-7.55 (m, 2H), 7.47-7.38 (m, 3H), 7.36-7.27 (m, 3H), 7.15 (dd, J = 5.2,
1.2 Hz, 1H), 6.86 (dd, J= 5.2, 3.4 Hz, 1H), 6.64 (dd, J= 3.4, 1.1 Hz, 1H), 4.07 (d, J =
14.6 Hz, 1H), 4.05 (br, 1H), 3.61 (d, J= 14.5 Hz, 1H); *C NMR (100 MHz, CDCl5) §
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200.6, 141.4, 136.6, 134.8, 132.9, 130.4, 129.1, 128.34, 128.26, 128.25, 126.7, 125.9,
125.7, 82.2, 40.5; HRMS (ESI-Orbitrap) m/z [M + Na]+ caled for C;9H;sNaO,S
310.0763, found 310.0761.

2-(9,10-Dihydroanthracen-9-yl)-2-hydroxy-1,2-diphenylethan-1-one (3pa)

White solid (63 mg, 81%): mp 128-130 °C; "H NMR (400 MHz, CDCl3) § 7.66-7.61
(m, 3H), 7.45-7.21 (m, 12H), 7.10~7.05 (m, 1H), 6.78-6.72 (m 1H), 6.45 (d, J= 7.7
Hz, 1H), 5.44 (s, 1H), 4.46 (d, J = 18.6 Hz, 1H), 3.80 (d, J = 18.6 Hz, 1H), 2.70 (br,
1H); *C NMR (100 MHz, CDCls) 6 202.9, 139.6, 139.3, 138.1, 136.7, 135.2, 134.9,
132.1, 131.2, 130.4, 129.8, 128.5, 128.3, 127.9, 127.7, 127.4, 127.2, 126.7, 126.1,
125.6, 125.0, 90.7, 54.4, 36.9; HRMS (ESI-Orbitrap) m/z [M + Na]’ calcd for
CrsH2oNa0, 413.1512, found 413.1510.

2-Hydroxy-1,2-diphenyl-2-(9H-xanthen-9-yl)ethan-1-one (3qa)

Yellow solid (68 mg, 87%): mp 145-146 °C; 'H NMR (400 MHz, CDCls) o
7.77-7.72 (m, 2H), 7.65 (dd, J = 7.7, 1.6 Hz, 1H), 7.57-7.53 (m, 2H), 7.49-7.43 (m,
1H), 7.41-7.30 (m, 6H), 7.27-7.18 (m, 4H), 6.74—6.66 (m, 1H), 6.30 (d, J = 7.6 Hz,
1H), 5.41 (s, 1H), 2.86 (br, 1H); *C NMR (100 MHz, CDCl3) 6 202.4, 154.7, 154.2,
138.6, 136.5, 132.3, 131.4, 130.3, 129.9, 128.7, 128.4, 128.0, 127.9, 127.8, 125.8,
123.8, 122.3, 121.1, 120.5, 117.1, 116.1, 89.0, 49.1; HRMS (ESI-Orbitrap) m/z [M +
Na]" caled for C,7HoNaOs 415.1305, found 415.1303.
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2-Hydroxy-1,2-diphenyl-2-(9H-thioxanthen-9-yl)ethan-1-one (3ra)

Yellow solid (58 mg, 71%): mp 140-142 °C; "H NMR (400 MHz, CDCLs) 6 7.71 (dd,
J =18, 1.5 Hz, 1H), 7.61-7.57 (m, 2H), 7.45-7.26 (m, 6H), 7.24-7.15 (m, 6H),
7.06-7.00 (m, 1H), 6.74-6.69 (m, 1H), 6.39 (dd, J = 7.8, 1.4 Hz, 1H), 5.46 (s, 1H),
4.16 (br, 1H); *C NMR (100 MHz, CDCls) § 201.9, 139.7, 136.6, 134.1, 133.5, 133.2,
132.9, 132.8, 132.1, 131.8, 130.0, 128.4, 127.8, 127.7, 127.5, 127.4, 127.1, 126.8,
126.7, 125.9, 125.5, 92.9, 55.8; HRMS (ESI-Orbitrap) m/z [M + Na]’ caled for
C7H20Na0,S 431.1076, found 431.1077.

2-(Bicyclo[4.2.0]octa-1(6),2,4-trien-7-yl)-2-hydroxy-1,2-diphenylethan-1-one (3sa)

Ph OH
Ph

o)
White solid (44 mg, 70%): mp 127-128 °C; "H NMR (400 MHz, CDCls) 6 7.82—7.78

(m, 2H), 7.66—7.62 (m, 2H), 7.48-7.42 (m, 3H), 7.40-7.28 (m, 3H), 7.24-7.19 (m, 1H),
7.13-7.04 (m, 2H), 6.64 (d, J = 7.3 Hz, 1H), 4.67 (dd, J = 5.4, 2.8 Hz, 1H), 3.56 (br,
1H), 3.22 (dd, J = 14.2, 5.3 Hz, 1H), 3.05 (dd, J = 14.2, 2.8 Hz, 1H); *C NMR (100
MHz, CDCl;) 6 200.1, 144.8, 143.4, 141.6, 135.1, 132.9, 130.2, 129.0, 128.5, 128.30,
128.27, 127.1, 126.0, 123.6 123.0, 83.0, 50.8, 32.2; HRMS (ESI-Orbitrap) m/z [M +
Na]+ calcd for Cy,H;3NaO, 337.1199, found 337.1195.

2-(2,3-Dihydro-1H-inden-1-yl)-2-hydroxy-1,2-diphenylethan-1-one (3ta)

Ph. OH
Ph
O

Yellow solid (38 mg, 58%): mp 132-133 °C; '"H NMR (400 MHz, CDCL) 6
7.99-7.95 (m, 2H), 7.72-7.68 (m, 2H), 7.47-7.38 (m, 3H), 7.36-7.28 (m, 3H),
7.25-7.00 (m, 4H), 4.72 (dd, J = 8.4, 6.4 Hz, 1H), 3.02-2.92 (m, 1H), 2.96 (br, 1H),

2.80-2.70 (m, 1H), 1.98-1.80 (m, 2H); '*C NMR (100 MHz, CDCl3) & 202.5, 147.1,
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140.9, 140.8, 135.9, 132.6, 130.5, 128.8, 128.2, 127.8, 127.7, 126.6, 125.9, 125.5,
125.3, 86.2, 53.2, 31.6, 27.6; HRMS (ESI-Orbitrap) m/z [M + Na]" caled for
C23H2()N3.02 3511356, found 351.1352.

2-Hydroxy-1,2-diphenyl-2-(1,2,3,4-tetrahydronaphthalen-1-yl)ethan-1-one (3ua)

Ph. OH
Ph

0]

White solid (42 mg, 62%): mp 136-137 °C; "H NMR (400 MHz, CDCl;) § 7.83-7.79
(m, 2H), 7.57-7.53 (m, 2H), 7.47-7.42 (m, 1H), 7.37-7.27 (m, 5H), 7.11-7.03 (m, 2H),
6.76—6.71 (m, 1H), 6.20 (d, J = 7.9 Hz, 1H), 4.18 (dd, J = 7.1, 7.0 Hz, 1H), 2.98 (br,
1H), 2.80-2.63 (m, 2H), 2.20-2.08 (m, 1H), 2.01-1.87 (m, 2H), 1.60-1.48 (m, 1H);
BC NMR (100 MHz, CDCl3) 6 202.4, 141.8, 141.3, 136.9, 134.0, 132.4, 130.6, 129.7,
129.0, 128.6, 128.1, 127.9, 126.8, 126.6, 125.1, 87.8, 46.9, 30.2, 26.5, 22.2; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for Co4H,»,NaO, 365.1512, found 365.1510.

2-(2,3-Dihydrobenzofuran-3-yl)-2-hydroxy-1,2-diphenylethan-1-one (3va)

Ph OH
Ph
o) (@]

White solid (28 mg, 43%): mp 164—166 °C; "H NMR (400 MHz, CDCl3) § 7.98-7.93
(m, 2H), 7.57-7.53 (m, 2H), 7.47-7.29 (m, 6H), 7.14-7.09 (m, 1H), 6.79 (d, J = 8.1 Hz,
1H), 6.59-6.54 (m, 1H), 5.79 (dd, J = 7.6, 1.4 Hz, 1H), 4.83 (dd, J = 9.5, 9.4 Hz, 1H),
4.68 (dd, J=9.4, 4.7 Hz, 1H), 4.57 (dd, J = 9.6, 4.7 Hz, 1H), 2.64 (br, 1H); *C NMR
(100 MHz, CDCl3) 6 199.6, 161.9, 140.0, 135.1, 133.0, 130.5, 129.7, 129.0, 128.4,
128.2, 126.5, 125.7, 123.5, 120.1, 110.0, 86.6, 74.5, 51.8; HRMS (ESI-Orbitrap) m/z
[M + Na]Jr calcd for C»H§NaOs5 353.1148, found 353.1150.
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2-Hydroxy-1,2,3-triphenylbutan-1-one (3wa)

Ph. OH
Ph

Me O
White solid (39 mg, 62%): mp 114-115 °C; "H NMR (400 MHz, CDCl3) 6 7.74-7.70
(m, 2H), 7.48-7.42 (m, 1H), 7.35-7.29 (m, 4H), 7.22-7.06 (m, 8H), 3.99 (q, /= 7.0 Hz,
1H), 3.51 (br, 1H), 1.39 (d, J = 7.0 Hz, 3H); *C NMR (100 MHz, CDCl;) 6 202.6,
141.6, 140.7, 136.5, 132.4, 129.7, 129.3, 128.3, 128.2, 128.1, 127.6, 126.6, 126.0, 86.1,
47.5, 16.9; HRMS (ESI-Orbitrap) m/z [M + Na]Jr calcd for CyHyoNaO, 339.1356,
found 339.1355.

Hydroxy-1,2,3-triphenylpentan-1-one (3xa)

Ph. OH
Ph

Et O
Yellow solid (42 mg, 63%): mp 114-115 °C; 'H NMR (400 MHz, CDCls) o
7.72-7.68 (m, 2H), 7.48-7.42 (m, 1H), 7.35-7.29 (m, 4H), 7.19-7.06 (m, 8H), 3.69
(dd, J=11.4, 2.9 Hz, 1H), 3.38 (br, 1H), 2.01-1.87 (m, 1H), 1.82-1.71 (m, 1H), 0.77
(t, J=7.3 Hz, 3H); ®C NMR (100 MHz, CDCl3) 6 203.1, 140.6, 139.2, 136.7, 132.3,
130.0, 129.6, 128.2(2C), 127.9, 127.4, 126.6, 125.8, 86.8, 55.7, 24.0, 12.7; HRMS
(ESI-Orbitrap) m/z [M — H]+ calcd for Cy3H,10, 329.1536, found 329.1547.

2-Hydroxy-1,2,3,4-tetraphenylbutan-1-one (3ya)

Ph OH
Ph

Bn O
White solid (46 mg, 59%): mp 126-128 °C; "H NMR (400 MHz, CDCl;) 6 7.78-7.74
(m, 2H), 7.52-7.46 (m, 1H), 7.39-7.33 (m, 4H), 7.20-7.00 (m, 11H), 6.91-6.86 (m,
2H), 4.07 (dd, J = 11.0, 3.0 Hz, 1H), 3.66 (br, 1H), 3.19-3.03 (m, 2H); *C NMR (100
MHz, CDCl;) ¢ 202.8, 140.4, 140.3, 138.8, 136.4, 132.6, 130.2, 129.7, 129.2, 128.42,
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128.36, 128.1, 127.8, 127.6, 126.6, 12594, 12590, 86.8, 55.9, 38.0; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for C,3H,4NaO, 415.1669, found 415.1670.

2-Hydroxy-1,2,3,3-tetraphenylpropan-1-one (3za)

Ph OH
Ph

Ph O
White solid (46 mg, 61%): mp 154—155 °C; "H NMR (400 MHz, CDCl3) 6 7.61-7.52
(m, 4H), 7.47-7.41 (m, 1H), 7.32-7.26 (m, 8H), 7.24-7.07 (m, 7H), 5.36 (s, 1H), 4.12
(br, 1H); *C NMR (100 MHz, CDCL) J 201.8, 140.7, 140.6, 140.3, 136.3, 132.5,
130.3, 130.1, 129.9, 128.5, 128.4, 128.3, 128.2, 127.8, 127.0, 126.8, 126.5, 85.8, 58.0;
HRMS (ESI-Orbitrap) m/z [M + Na]+ caled for Cy;H»NaO, 401.1512, found
401.1511.

2-Hydroxy-3-methoxy-1,2,3-triphenylpropan-1-one (4a)

Ph OH
Ph

OMe O
Yellow solid (51 mg, 77%): mp 116-117 °C; 'TH NMR (400 MHz, CDCl;) ¢
7.93-7.88 (m, 2H), 7.45-7.40 (m, 1H), 7.33-7.27 (m, 4H), 7.19-7.06 (m, 6H),
6.97-6.93 (m, 2H), 5.30 (s, 1H), 4.00 (br, 1H), 3.34 (s, 3H); *C NMR (100 MHz,
CDCls) 0 201.3, 137.5, 136.0, 135.8, 132.4, 130.6, 128.6, 128.3, 127.9, 127.8, 127.7,
127.5, 125.4, 86.3, 86.0, 57.5; HRMS (ESI-Orbitrap) m/z [M + Na]  calcd for
CxnH»NaO; 355.1305, found 355.1297.

2-Hydroxy-3-(methylthio)-1,2,3-triphenylpropan-1-one (4b)

Ph OH
Ph

SMe O
Yellow solid (29 mg, 42%): mp 129-130 °C; 'H NMR (400 MHz, CDCls) 6
7.81-7.77 (m, 2H), 7.52-7.48 (m, 2H), 7.46-7.32 (m, 6H), 7.25-7.18 (m, 5H), 4.91 (s,

S31



1H), 4.33 (br, 1H), 1.69 (s, 3H); *C NMR (100 MHz, CDCl3) ¢ 200.4, 140.3, 138.1,
136.0, 132.5, 130.1, 129.7, 128.8, 128.4, 128.3, 128.0, 127.7, 126.5, 85.2, 60.9, 15.8;
HRMS (ESI-Orbitrap) m/z [M + Na]+ caled for C,,H,oNaO,S 371.1076, found
371.1072.

3-Chloro-2-hydroxy-1,2,3-triphenylpropan-1-one (4c)

Ph OH
Ph

cl O
Yellow solid (35 mg, 52%): mp 124-125 °C; 'H NMR (400 MHz, CDCl;) ¢
7.92-7.88 (m, 2H), 7.50-7.44 (m, 1H), 7.38-7.31 (m, 4H), 7.20~7.07 (m, 8H), 6.10 (s,
1H), 3.94 (br, 1H); *C NMR (100 MHz, CDCl5) 6 200.1, 136.7, 136.1, 135.3, 132.9,
130.6, 129.2, 128.6, 1284, 1283, 1282, 127.8, 1254, 86.2, 68.3; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for C21H1735C1Na02 359.0809, found 359.0811.

2-Hydroxy-3-(4-methoxyphenyl)-1,2-diphenylbutan-1-one (4d)

MeO
Ph OH

Ph
Me O
White solid (53 mg, 76%): mp 102-103 °C; 'H NMR (400 MHz, CDCls) 6 7.74-7.70

(m, 2H), 7.48-7.42 (m, 1H), 7.37-7.29 (m, 4H), 7.24-7.13 (m, 3H), 7.01-6.96 (m, 2H),
6.68-6.64 (m, 2H), 3.94 (q, J = 7.0 Hz, 1H), 3.72 (s, 3H), 3.45 (br, 1H), 1.37 (d, J =
7.0 Hz, 3H); *C NMR (100 MHz, CDCls) ¢ 202.8, 158.2, 140.9, 136.6, 133.5, 132.4,
130.2, 129.7, 128.3, 128.2, 127.6, 126.1, 113.5, 86.1, 55.2, 46.7, 17.0; HRMS
(ESI-Orbitrap) m/z [M + Na]+ calcd for Cy3H,,NaO5 369.1461, found 369.1466.

3-(4-Bromophenyl)-2-hydroxy-1,2-diphenylbutan-1-one (4¢)

Br
Ph OH
Ph

Me O
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White solid (49 mg, 62%): mp 146-147 °C; "H NMR (400 MHz, CDCl;) § 7.70-7.66
(m, 2H), 7.49-7.43 (m, 1H), 7.36-7.29 (m, 4H), 7.25-7.14 (m, 5H), 7.02-6.97 (m, 2H),
3.95 (q, J = 6.9 Hz, 1H), 3.60 (br, 1H), 1.35 (d, J = 6.9 Hz, 3H); *C NMR (100 MHz,
CDCls) 6 202.4, 141.0, 140.3, 136.2, 132.5, 131.1, 131.0, 129.6, 128.5, 128.4, 127.8,
126.0, 120.5, 85.8, 46.7, 17.1; HRMS (ESI-Orbitrap) m/z [M + Na]" calcd for
CxH19”'BrNaO, 417.0461, found 417.0463.

3-Hydroxy-2-(4-methoxyphenyl)-4-0xo0-3,4-diphenylbutanenitrile (4f)

MeO
Ph OH
Ph

CN O
Yellow solid (54 mg, 76%): mp 134-136 °C; '"H NMR (400 MHz, CDCL) ¢
7.89-7.84 (m, 2H), 7.50-7.44 (m, 1H), 7.36-7.30 (m, 2H), 7.27-7.22 (m, 5H),
6.88—6.84 (m, 2H), 6.70—6.66 (m, 2H), 4.75 (s, 1H), 3.74 (s, 3H); *C NMR (100 MHz,
CDCl3) 6 198.3, 159.8, 136.9, 134.2, 133.4, 131.0, 130.7, 128.9, 128.8, 128.4, 125.2,
122.4, 119.7, 113.8, 85.0, 55.4, 46.8; HRMS (ESI-Orbitrap) m/z [M + Na]" caled for
Ca3H sNNaO; 380.1257, found 380.1254.

3-(4-Ethylphenyl)-2-hydroxy-1,2-diphenylpropan-1-one (4g) and 2-Hydroxy-1,2-
diphenyl-3-(p-tolyl)butan-1-one (4g')

Me Ph_ OH Me Ph_ OH
Ph 4+ Ph

O Me O
Colorless oil (54 mg, 82%): two isomers in ~2:3 ratio; "H NMR (400 MHz, CDCl;) &

7.76-7.72 (m, 4.7H), 7.58-7.54 (m, 2.0H), 7.49-7.28 (m, 13.0H), 7.25-7.14 (m, 4.5H),
7.05-6.88 (m, 9.6H), 4.02-3.95 (m, 2.4H), 3.80 (d, J = 13.6 Hz, 1H), 3.54 (br, 1.3H),
3.48 (d, J=13.6 Hz, 1H), 2.59 (q, J = 7.6 Hz, 1.8H), 2.24 (s, 4.3H), 1.39 (d, J= 7.6 Hz,
4.3H), 1.21 (t, J = 13.6 Hz, 3H); *C NMR (100 MHz, CDCl3) J 202.7, 200.9, 143.1,
142.3, 140.9, 138.4, 136.5, 136.1, 134.9, 132.9, 132.4, 132.2, 130.8, 130.4, 129.7,
129.1, 129.0, 128.8, 128.30, 128.26, 128.18, 128.17, 127.8, 127.5, 126.1, 125.9, 86.1,
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82.4,47.1,44.8,28.5,21.1, 17.0, 15.5; HRMS (ESI-Orbitrap) m/z [M + Na]" calcd for
CxH2»NaO, 353.1512, found 353.1515.

3-(4-(Chloromethyl)phenyl)-2-hydroxy-1,2-diphenylpropan-1-one (4h)

Cl Ph_ OH
Ph

0]

Yellow oil (35 mg, 50%): '"H NMR (400 MHz, CDCly) 6 7.71-7.67 (m, 2H),
7.54-7.50 (m, 2H), 7.49-7.44 (m, 1H), 7.43-7.38 (m, 2H), 7.37-7.28 (m, 3H),
7.21-7.17 (m, 2H), 6.97-6.93 (m, 2H), 4.52 (s, 2H), 4.09 (br, 1H), 3.78 (d, J = 13.5 Hz,
1H), 3.55 (d, J = 13.5 Hz, 1H); *C NMR (100 MHz, CDCl;) 6 200.6, 142.0, 136.3,
135.6, 134.6, 133.1, 131.2, 130.4, 129.1, 128.5, 128.4, 128.3, 126.0, 82.3, 46.1, 44.6;
HRMS (ESI-Orbitrap) m/z [M + Na]" caled for CoH;o CINaO, 373.0966, found
373.0969.

3-Chloro-2-hydroxy-1,2-diphenyl-3-(p-tolyl)propan-1-one (4h')

Me
Ph OH
Ph

Cl O
Yellow oil (18 mg, 25%): "H NMR (400 MHz, CDCl5) 6 7.92-7.87 (d, J = 7.8 Hz,

2H), 7.53-7.30 (m, 6H), 7.22-7.12 (m, 2H), 7.08-7.02 (m, 2H), 6.94-6.88 (m, 2H),
6.09 (s, 1H), 3.95 (br, 1H), 2.23 (s, 3H); *C NMR (100 MHz, CDCl3) § 200.3, 138.2,
136.9, 135.4, 133.2, 132.8, 130.5, 129.1, 128.6, 128.5, 128.3, 128.1, 125.5, 86.2, 68.4,
21.2; HRMS (ESI-Orbitrap) m/z [M + Na]+ calcd for C22H1935C1NaOz 373.0966, found
373.0969.

Methyl 2-(4-(2-hydroxy-3-o0xo0-2,3-diphenylpropyl)phenyl)acetate (4i)

MeO,C Ph OH
Ph

0]

S34



Yellow solid (60 mg, 80%): mp 104-105 °C; 'H NMR (400 MHz, CDCls) o
7.75-7.69 (m, 2H), 7.55-7.51 (m, 2H), 7.48-7.37 (m, 3H), 7.36-7.25 (m, 3H),
7.11-7.08 (m, 2H), 6.95-6.91 (m, 2H), 4.04 (br, 1H), 3.78 (d, J = 13.5 Hz, 1H), 3.68 (s,
3H), 3.56 (s, 2H), 3.50 (d, J = 13.5 Hz, 1H); *C NMR (100 MHz, CDCl5) 6 200.7,
172.1, 142.1, 134.8, 134.1, 133.0, 132.8, 131.1, 130.4, 129.2, 129.0, 128.3, 128.2,
125.9, 82.4, 52.1, 44.7, 40.9; HRMS (ESI-Orbitrap) m/z [M + Na]" caled for
Ca4H5;NaO, 397.1410, found 397.1415.

2-(4-(2-Hydroxy-3-0x0-2,3-diphenylpropyl)phenoxy)ethyl 4-(NV,N-dipropylsulfam

-oyl)benzoate (4))
0]
/\/O
e o O Ph_ OH
\L A Ph
N
N °
Me

Yellow oil (73 mg, 58%): '"H NMR (400 MHz, CDCl;) 6 8.18-8.15 (m, 2H),
7.89-7.85 (m, 2H), 7.72-7.68 (m, 2H), 7.54-7.27 (m, 8H), 6.91-6.86 (m, 2H),
6.76-6.72 (m, 2H), 4.69-4.65 (m, 2H), 4.27-4.23 (m, 2H), 4.07 (br, 1H), 3.74 (d, J =
13.6 Hz, 1H), 3.48 (d, J = 13.6 Hz, 1H), 3.12-3.07 (m, 4H), 1.57-1.48 (m, 4H), 0.86 (t,
J = 7.4 Hz, 6H); *C NMR (100 MHz, CDCly) & 200.9, 165.4, 157.7, 144.6, 142.2,
134.8, 133.3, 133.0, 131.9, 130.5, 130.4, 129.1, 128.4, 128.3, 127.8, 127.2, 126.0,
114.4, 82.3, 65.9, 64.1, 50.1, 44.1, 22.1, 11.3; HRMS (ESI-Orbitrap) m/z [M + Na]"
caled for C36H3sNNaO-S 652.2339, found 652.2330.

2-(4-(2-Hydroxy-3-0x0-2,3-diphenylpropyl)phenoxy)ethyl 2-(2-fluoro-[1,1'-
biphenyl]-4-yl)propanoate (4Kk)
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White solid (74 mg, 63%): mp 94-95 °C; "H NMR (400 MHz, CDCl;) 6 7.71-7.67 (m,
2H), 7.53-7.49 (m, 4H), 7.46-7.25 (m, 10H), 7.16-7.09 (m, 2H), 6.87—6.83 (m, 2H),
6.70-6.66 (m, 2H), 4.48-4.34 (m, 2H), 4.08 (t, J = 4.8 Hz, 2H), 4.03 (br, 1H), 3.79 (q,
J=17.2Hz, 1H), 3.71 (d, J=13.6 Hz, 1H), 3.45 (d, /= 13.7 Hz, 1H), 1.53 (d, J= 7.2
Hz, 3H); *C NMR (100 MHz, CDCls) § 200.9, 174.1, 159.8 (d, J = 247 Hz), 157.7,
142.2, 141.7 (d, J = 7.7 Hz), 135.6, 134.8, 133.0, 131.9, 130.9 (d, J = 3.8 Hz), 130.4,
129.1 (d, J=2.9 Hz), 129.0, 128.6, 128.3, 128.2, 128.0 (d, /= 13.4 Hz), 127.8, 127.7,
125.9,123.7, 115.4 (d, J=23.6 Hz), 114.4, 82.3, 65.8, 63.4, 45.0, 44.1, 18.5; ’/F NMR
(376 MHz, CDCl5) 6 -118; HRMS (ESI-Orbitrap) m/z [M + Na]  caled for
CigH33FNaOs 611.2204, found 611.2209.

2-(4-(2-Hydroxy-3-0x0-2,3-diphenylpropyl)phenoxy)ethyl 2-(11-0x0-6,11-
dihydrodibenzo[b,e]oxepin-2-yl)acetate (41)

0
0 j Ph_ OH
Ph
0
O

Yellow oil (56 mg, 46%): '"H NMR (400 MHz, CDCls) ¢ 8.11 (d, J = 2.4 Hz, 1H),
7.90-7.86 (m, 1H), 7.72-7.68 (m, 2H), 7.59-7.27 (m, 12H), 7.01 (d, J = 8.4 Hz, 1H),
6.88-6.84 (m, 2H), 6.72—6.68 (m, 2H), 5.18 (s, 2H), 4.43 (t, /= 4.8 Hz, 2H), 4.11 (t,J
= 4.8 Hz, 2H), 4.05 (br, 1H), 3.73 (d, J = 13.7 Hz, 1H), 3.68 (s, 2H), 3.46 (d, J=13.6
Hz, 1H); *C NMR (100 MHz, CDCls) 6 200.9, 191.0, 171.5, 160.6, 157.7, 142.2,
140.6, 136.5, 135.7, 134.8, 133.0, 132.9, 132.6, 131.9, 130.4, 129.6, 129.4, 129.0,
128.3, 128.2, 128.0, 127.71, 127.67, 126.0, 125.3, 121.2, 114.4, 82.3, 73.8, 65.8, 63.4,
44.2, 40.2; HRMS (ESI-Orbitrap) m/z [M + Na]Jr calcd for CsoH3,NaO; 635.2040,
found 635.2048.
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3-(4-Methoxyphenyl)-1,2-diphenylpropane-1,2-diol (5)

MeO
Ph OH
Ph

OH
White amorphous solid (135 mg, 81%): "H NMR (400 MHz, CDCls) § 7.32-7.24 (m,

8H), 7.22-7.18 (m, 2H), 6.81 (d, J = 8.8 Hz, 2H), 6.65 (d, J = 8.4 Hz, 2H), 4.88 (s, 1H),
3.70 (s, 3H), 3.13 (d, J = 13.6 Hz, 1H), 3.07 (d, J = 13.6 Hz, 1H), 2.42 (br, 1H); C
NMR (100 MHz, CDCls) ¢ 158.4, 142.7, 139.1, 131.7, 128.5, 128.1, 127.9, 127.8,
127.8, 127.2, 127.0, 113.6, 80.7, 79.4, 55.2, 41.5; HRMS (ESI-Orbitrap) m/z [M +
Na]+ calcd for Cy,H,,NaO5 357.1461, found 357.1460.

(Z2)-3-(4-Methoxyphenyl)-1,2-diphenylprop-2-en-1-one (6)

Zph
Colorless oil (107 mg, 68%): "H NMR (400 MHz, CDCls) 6 8.02-7.98 (m, 2H),
7.52-7.41 (m, 3H), 7.39-7.21 (m, 7H), 7.14 (s, 1H), 6.74—6.69 (m, 2H), 3.73 (s, 3H);

BC NMR (100 MHz, CDCl3) 6 200.0, 159.5, 138.9, 138.4, 136.6, 133.8, 130.5, 129.94,
129.88, 129.0, 128.9, 128.3, 128.0, 126.4, 114.1, 55.3.

2-(4-Methoxyphenyl)-1-phenylethan-1-one 7’

MeO
RGP
Ph

White solid (88 mg, 78%): '"H NMR (400 MHz, CDCl;) d 8.03-7.99 (m, 2H),
7.58-7.52 (m, 1H), 7.49-7.43 (m, 2H), 7.19 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.8 Hz,
2H), 4.23 (s, 2H), 3.78 (s, 3H); *C NMR (100 MHz, CDCl;) ¢ 198.1, 158.7, 136.7,
133.2, 130.6, 128.74, 128.71, 126.6, 114.3, 55.4, 44.7.

3-(4-Methoxyphenyl)-2,2-diphenylpropan-1-ol (8)

MeO
Ph Ph
OH
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White amorphous solid (83 mg, 52%): '"H NMR (400 MHz, CDCl3) J 7.29-7.18 (m,
6H), 7.12-7.08 (m, 4H), 6.63-6.54 (m, 4H), 4.03 (s, 2H), 3.72 (s, 3H), 3.43 (s, 2H);
BC NMR (100 MHz, CDCl3) 6 158.1, 145.7, 131.8, 129.4, 128.6, 128.3, 126.6, 113.0,
66.5, 55.2, 52.9, 41.1; HRMS (ESI-Orbitrap) m/z [M + Na]Jr caled for Cy»H»NaO,
341.1512, found 341.1509.

References:

(1) (@) P-Z. Zhou, C.-K. Li, S.-F. Zhou, A. Shoberu and J.-P. Zou, Org. Biomol.
Chem., 2017, 15, 2629-2637; (b) T. Song, X. Zhou, X. Wang, J. Xiao and Y. Yang,
Green Chem., 2021, 23, 1955-1959.

(2) Y. Wang, X. Shou, Y. Xu and X. Zhou, Angew. Chem., Int. Ed., 2025, 64,
€202502619.

(3) A. Haupt and L. Fleischer, ChemCatChem, 2025, 17, €202500221.
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6. NMR Spectra for Products
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