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1. General information

All reactions were carried out with magnetic stirring and in dried glassware. Standard syringe techniques
were applied for transfer of dry solvents. All reagents and solvents were commercially available and used
without any further purification unless specified. The reactions via general procedure was carried out
under an atmosphere of argon unless otherwise noted. Column chromatography was performed using
silica gel (200-300 mesh) or thin layer chromatography was performed using silica gel (GF254). 'H NMR
and *C NMR spectra were recorded on Bruker-AV (400 and 100 MHz, respectively) instrument using
CDCl; as solvent. Mass spectra were measured on Agilent 5975 GC-MS instrument (EI). High-resolution
mass spectra (ESI) were obtained with the Thermo Scientific LTQ Orbitrap XL mass spectrometer. The
structures of known compounds were further corroborated by comparing their *H NMR, **C NMR data
and HRMS data with those in literature. Melting points were measured with a YUHUA X-5 melting point

instrument and were uncorrected.



2. Experiment section

2.1 Typical experimental procedu re for the acylation

PC1 9 P
O/ NiBry, L1, K;HPO, N P
acetone, blue light R
Ar, 12 h Z
3,57

To a Schlenk tube was added 1 (0.2 mmol), 2 (0.4 mmol, 2.0 eqgiuv), PC1 (0.004 mmol, 2 mol%), NiBr,
(0.01 mmol, 5 mol%), L1 (0.01 mmol, 5 mol%), K;HPO. (0.4 mmol, 2.0 equiv), acetone (3 mL). Then
the mixture was stirred at room temperature in argon atmosphere (1 atm) under 35 W blue LED light for
12 h until complete consumption of starting material as monitored by TLC and GC-MS analysis. After
the reaction was finished, the reaction mixture was washed with brine. The aqueous phase was re-
extracted with EtOAc (3x10 mL). The combined organic extracts were dried over Na;SO. and
concentrated in vacuum. The residue was purified by silica gel flash column chromatography
(hexane/ethyl acetate = 100 : 1 to 20 : 1) to afford the desired products 3, 5 and 7.

2.2 Optimization of reaction conditions

Table S1.
0 @ PC o} O RN
Q)km . "Ni", ligand, b.ase O
solvent, blue light
N Ar, 12h
1a 2a 3aa
Entry [PC] [Ni] Ligand Base Additive Solvent Yield (%) °
1 PC1 NiBr, L1 K;HPO, — acetone 83
2 - NiBr, L1 K:HPO, — acetone 0
3° PC1 NiBr, L1 K;HPO, — acetone 0
4 PC1 — L1 K;HPO, — acetone 42
5 PC1 NiBr, — K;HPO, — acetone 43
6 PC2 NiBr, L1 K;HPO, — acetone 0
7 PC3 NiBr, L1 K;HPO, — acetone 0
8 PC4 NiBr, L1 K;HPO, - acetone 0
9 PC5 NiBr, L1 K;HPO, - acetone 0
10 PC6 NiBr, L1 K;HPO, - acetone 43
11 PC1 NiCl, L1 K;HPO, - acetone 49
12 PC1 Ni(PPh3)sCl, L1 K;HPO, - acetone 35
13 PC1 Ni(acac), L1 K;HPO, - acetone 42
14 PC1 Nil, L1 K;HPO, - acetone 28
15 PC1 Ni(OTf), L1 K;HPO, - acetone 37
16 PC1 Ni(OAc), L1 K;HPO, - acetone 40
17 PC1 NiF; L1 K;HPO, - acetone 31
18 PC1 Ni(COD), L1 K;HPO4 — acetone 38
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19 PC1 NiBr; L2 K;HPO, — acetone 61

20 PC1 NiBr, L3 K;HPO4 — acetone 55
21 PC1 NiBr, L4 K;HPO4 — acetone 79
22 PC1 NiBr, L1 ‘BuONa — acetone trace
23 PC1 NiBr, L1 Cs,CO4 — acetone trace
24 PC1 NiBr, L1 pyridine — acetone 51
25 PC1 NiBr, L1 KH,PO4 — acetone 62
26 PC1 NiBr; L1 K2HPO4 — CH;CN 66
27 PC1 NiBr; L1 K;HPO, — THF trace
28 PC1 NiBr; L1 K;HPO4 — DMF 0
29 PC1 NiBr; L1 K2HPO4 — DMSO 0
30 PC1 NiBr, L1 K:HPO, — DCE 50
31 PC1 NiBr, L1 K;HPO4 NH,Br acetone 74
32 PC1 NiCl, L1 K;HPO, NH,Br acetone 84
33 PC1 Ni(COD), L1 K;HPO, NH,Br acetone 59
34 PC1 NiCl, L1 K;HPO, LiBr acetone 65
35 PC1 NiCl, L1 K;HPO, TBAB acetone 58
36 PC1 NiCl, L1 K;HPO, NaBr acetone 75
37 PC1 NiCl, L1 K;HPO, LiCl acetone 55
38 PC1 NiCl, L1 K;HPO, NH,l acetone 0

PC1: Ir(dF(CF3)ppy),(dtbpy)]PFg PC2: Ru(bpy);Cly PC3: fac-Ir(ppy)s

. Zﬁii
NaO o o OO

Br
PC4: Rose Bengal PC5: Eosin Y PC6: 4CzIPN

Bu
Z ] _ ]
1)
Bu ‘\ \N ‘\ \N
~.N _N
L1 L2

@ Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol, 2.0 eqiuv), photocatalyst (0.004 mmol, 2 mol%),
“Ni” catalysts (0.01 mmol, 5 mol%), ligand (0.01 mmol, 5 mol%), base (0.4 mmol, 2.0 equiv), additive
(0.1 mmol, 50 mol%), solvent (3 mL). Then the mixture was stirred at room temperature in Ar

atmosphere (1 atm) under 35 W blue LED light for 12 h at room temperature. ® Isolated yields. ¢ Without
additional light.

2.3 Scale-up experiment



(o]
PC1 o] ~
N|Br2 L1, K,HPO,
acetone, blue light O
Ar, 30 h
3aa

A 50 mL Schlenk tube was added 1a (2.0 mmol), 2a (4 mmol, 2.0 eqiuv), PC1 (0.04 mmol, 2 mol%),
NiBr2 (0.1 mmol, 5 mol%), L1 (0.1 mmol, 5 mol%), K:HPO4 (4 mmol, 2.0 equiv), acetone (20 mL).
Then the mixture was stirred at room temperature in argon atmosphere (1 atm) under 35 W blue LED
light for 30 h. After the reaction was finished, the reaction mixture was washed with brine. The aqueous
phase was re-extracted with EtOAc (310 mL). The combined organic extracts were dried over Na;SOs
and concentrated in vacuum. The residue was purified by silica gel flash column chromatography

(hexane/ethyl acetate = 10 : 1) to afford the desired products 3aa in 69% yield.



3. Mechanistic studies

3.1 Radical trapping experiments

o pet 7@<
iBry, L1 N
" o . NiBry, L1, K,HPO, — R
acetone, blue light Y
O Ar, 12h
TEMPO (3.0 equiv) Ph
1a 2a 0 detected by GC-MS
o PC1 o}

NiBr,, L1, Ko;HPO,4
2 Cl 4+ Y —— Ph
@ @ acetone, blue light 3aa + ‘
Ar, 12 h Ph

(6] Ph

>~ 1,1-diphe;1ylethylene
1a 2a (3.0 equiv) 0 detected by GC-MS
o PC1 O‘Bu OH
NiBry, L1, K;HPO,
3) Cl + ————— > 3aa +
acetone, blue light Ph
o\ Ar, 12 h Bu
BHT (3.0 equiv)
1a 2a 0 3as, 51%

Three reactions of radical trapping experiments were performed. A solution of TEMPO (3.0 equiv, 0.6
mmol), BHT (3 equiv, 0.6 mmol) or 1,1-diphenylethene (3 equiv, 0.6 mmol), 1a (0.2 mmol), 2a (0.4
mmol, 2.0 eqgiuv), PC1 (0.004 mmol, 2 mol%), NiBr; (0.01 mmol, 5 mol%), L1 (0.01 mmol, 5 mol%),
K2HPO4 (0.4 mmol, 2.0 equiv), acetone (3 mL). Then the mixture was stirred at room temperature in
argon atmosphere (1 atm) under 35 W blue LED light for 12 h. The benzylation were completely

quenched and no benzylation products were detected.
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3.2 Benzyl radical trapping experiments

(o] (o)
©/+ ©/ To]/\ standard conditions m \©
o ~o 0]
2a 8 9

detected by GC-MS

0.2 mmol 0.2 mmol

To a Schlenk tube was added 1a (0.2 mmol), 8 (0.2 mmol, 1.0 egiuv), PC1 (0.004 mmol, 2 mol%), NiBr;

(0.01 mmol, 5 mol%), L1 (0.01 mmol, 5 mol%), K;HPO4 (0.4 mmol, 2.0 equiv), acetone (3 mL). Then

the mixture was stirred at room temperature in argon atmosphere (1 atm) under 35 W blue LED light for

12 h. Phenyl 4-(4-methoxyphenyl)butanoate (9) could be detected by GC-MS.

=R
7000000-

ssococo.
0000t
500000,
s0occco.
500000 J
4000000,
500000,
00000 ¥
50000

20000t

1500000-
1000000
500000

Hi—10.00 1080 110 11’50

i 2o Fp

13k

'm

54 11159 840 (10466 39 1352 D\dlatams

£S5 8 =

ER o

mo

- oo
0 I Il | | 105 0 |

B bt Y R RREET W
) ) ah WA REL

210
s [ wmo 1T mns  ems eeo
W ol ED £ B

450 w91
o



3.3 Kinetic isotope effect

PC1 o
o NiBry, L1, K,HPO, O
" Ph)kCI ’ acetone, blue light O
Ar, 4 h
1a 2g 3ag

D
CD,4

PC1 0P D
o D D NiBry, L1, KHPO, O
@ ptlg EPTrTrra— b

Cl acetone, blue light
D D Ar, 4h D
D

1a 2g-dg 3ag

Two parallel reactions of toluene (2g) or toluene-ds (2g-ds) were performed. A solution of toluene (2g,
2.0 equiv), or toluene-ds (2g-ds, 2.0 equiv), 1a (0.2 mmol), PC1 (0.004 mmol, 2 mol%), NiBr; (0.01
mmol, 5 mol%), L1 (0.01 mmol, 5 mol%), KoHPO, (0.4 mmol, 2.0 equiv), acetone (3 mL). Then the
mixture was stirred at room temperature in Ar atmosphere (1 atm) under 35 W blue LED light for 4 h.
The aqueous phase was re-extracted with EtOAc (310 mL). The combined organic extracts were dried
over Na;SO4 and concentrated in vacuum. The solvent was removed on a rotary evaporator under reduced
pressure. The residue was measured by GC, and the product 3ag in 26% yield and 3ag-d7 in 4% yield by
using dodecane as the internal standard.

3.4 Light on/off experiment
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3.5 Stern—Volmer quenching?

Formulation solution: Benzoyl chloride (1a, 351.4 mg) was dissolved in acetone in a 25 mL volumetric
flask to set the concentration to be 0.1 M. 1-methoxy-4-methylbenzene (2a, 315 pL) was dissolved in
acetone in a 25 mL volumetric flask to set the concentration to be 0.5 M. NiBr; (13.6 mg) was dissolved
in acetone in a 10 mL volumetric flask to set the concentration to be 0.005 M. L1 (6.7 mg) was dissolved
in acetone in a 5 mL volumetric flask to set the concentration to be 0.005 M. Photocatalyst

Ir[dF(CF3)ppy]2(dtbbpy)PFs (2.8 mg) was dissolved in acetone (25.0 mL) to set the concentration to be
8



0.1 mM.

Experimental procedure: The resulting 0.1 M solution (50 uL) was added to cuvette to obtain different
concentrations of catalyst solution. This solution was then diluted to a volume of 2.0 mL by adding
further solvent (acetone) to prepare a 2.5 uM solution. The resulting mixture was sparged with nitrogen
for 3 minutes and then irradiated at 425 nm. Fluorescence emission spectra were recorded (3 trials per
sample). Into this solution, 20.0 pL of a benzoyl chloride solution was successively added and uniformly
stirred, and the resulting mixture was bubbled with nitrogen for 3 minutes and irradiated at 425 nm.
Fluorescence emission spectra of 0 pL, 20.0 pL, 40.0 puL, 60.0 pL, 80.0 puL, 100.0 pL, fluorescence
intensity. Follow this method and make changes to the amount to obtain the Stern—Volmer relationship
inturn.

(@) Ir[dF(CF3)ppy]2(dtbbpy)PFs quenched by 1a in acetone.

1300000 [Q]=1.010"° M I[PF] in Acetone 3.0
1200000 A —— not added
— = +
1100000 1.0%10° M 1a y=34.4x+0.979
1000000 2.0%10° M 1a 2.51
900000 4 3.0%10° M 1a
—— 4.0*10° M 1a
£ 800000 - 04
Z 00000 —— 50*10°M1a 0
2 ]
1 )
E 600000 - —
- 15
5000004 |
400000 ‘;‘
3000004 | Lol l_/J.z/.ﬁ/j,_/atfr-
2000004
100000 +
0 T T 1 0.5 T T T T T T
450 500 550 600 0.000  0.001 0002 0.003 0.004  0.005
Luminescene quenching by 1a 1a (M n Acetone)

The emission intensity of the Ir[dF(CFs)ppy]z(dtbbpy)PFs catalyst solution slightly affected by the

gradual increase of the amount of 1a.

(b) Ir[dF(CF3)ppy]2(dtbbpy)PFs quenched by 2a in acetone. Linear quenching is not observed.

80000 [Q]2.5*10"° M PC1 in Acetone
3.0
— not added —— y=1.0x+0.988 2
70000 1  10*10°M2a YILONIO.98 2
103
600004 2.0%10° M 2a 254
3.0%10° M 2a
250000 —— 4.0*10° M 2a
z —— 5.0%*10°M2a 207
g 40000 ':O
30000 1.5
20000 R
1.0
10000 S
0 T T T 1 0.5 T T T T T T
450 500 550 i 600 650 0.000 0001  0.002 0003 0004  0.005
Luminescene quenching by 2a 2a (M in Acetone)



(c) Ir[dF(CF3)ppy]2(dtbbpy)PFs quenched by NiBrz in acetone.

1100000 - 4.5

[QI-1.010° M Ir[PF,] in Acetone y=6488.0x+1.051

1000000 o
—— notadded 4.04 ~

900000 —— 1.0*10" M NiBr, /
800000 2.010“ M NiBr, 3.5
2 700000 1 3.0%10"* M NiBr, 3.0 p
g 600000 4 —— 4.0*10* M NiBr, =5
ﬁ 500000 ] —— 5.0*10° M NiBr, =27 /
400000 2.01
300000 1.54
200000 Lo
U4 -
100000
0 . . = 0.5 T T T T T T
450 500 550 600 0.0000 0.0001 0.0002 0.0003 0.0004 0.0005
Luminescene quenching by NiBr, NiBr, (M in Acetone)

The emission intensity of the Ir[dF(CF3)ppy]2(dtbbpy)PFe catalyst solution strongly affected by the

gradual increase of the amount of NiBrz.

(d) Ir[dF(CF3)ppyl2(dtbbpy)PFes quenched by NiBrzedtbbpy in acetone.

1000000 [Q]=1.0*10° M I1{PF] in Acefone +37 y=6958 9x+0.872 "
~ 900000 —— not added 404
200000 4 ——1.0%10" M NiBr,*dtbbpy
#1004 D . 3.54
200000 ] 2.0*10% M NiBr,dtbbpy
. 3.0*10* M NiBr,*dtbbpy 0]
2 600000 —— 4.0*10* M NiBr,*dtbbpy _
§ 500000 —— 5.0*10™ M NiBr,edthbpy 5259 /
= 400000 2.0 =
300000 1 s /
-7 | |
200000
104 w
100000
0 . : == 0.5 4+— : : . . .
450 500 550 600 0.0000 00001 0.0002 00003 0.0004 00005
Luminescene quenching by NiBr,*dtbbpy NiBr,+dtbbpy (M in Acetone)

The emission intensity of the Irf[dF(CF3)ppy]2(dtbbpy)PFs catalyst solution strongly affected by the

gradual increase of the amount of NiBrzedtbbpy.

(e) Ir[dF(CF3)ppyl2(dtbbpy)PFs quenched by NiBrzedtbbpy+1a+2a in acetone.

700000 [Q]=1.0"10"% M If{PF.] in Acetone 357 y=463.1%+0.949
— not added P
600000 —— 1.0*10° M 1a+2a+NiBredtbbpy 304 ~
2.0¥10° M 1a+2a+NiBr+dtbbpy
500000 3.0¥10° M 1a+2a+NiBr+dtbbpy 55
_ —— 4.0*10° M 1a+2a+NiBredtbbpy ' =
£ 400000 1 —— 5.0*10° M 1a+2a+NiBredtbbpy _
w)
a = 2.0
[5) —_—
3 300000 - . /"/
1.5
200000 (]
100000 10
0 . . = 0.5 T T T T T T
450 500 550 600 0000 0001 0002 0003 0004 0.005
Luminescene quenching by 1a+2a+NiBr,*dtbbpy 1a+2a+NiBr,+dtbbpy (M in Acetone)
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(f) Ir[dF(CF3)ppyl2(dtbbpy)PFs quenched by NH4Br in acetone

1600000 - [Q]=1.0"105 M I[PF;] in Acetone
not added
1400000 - —— 1.0*10* M NH,Br
2.0*10* M NH,Br
1200000 3.0410% MNH,Br
——4.0*10" M NH,Br
o 1000000 —— 50%10* MNH,Br
2
800000 4
£
600000
400000
200000 |
0 T T T T 1
450 500 550 600 650 700
Wavelength (nm)

3.01

y=3245.2x+1.203

T T
0.0002

T 1
0. 0004 0. 0006

NH,Br (M in Acetone)

The emission intensity of the Ir[dF(CF3)ppy]2(dtbbpy)PFe catalyst solution strongly affected by the

gradual increase of the amount of NH4Br.
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4. Analytical data

0 O O~
O
2-(4-Methoxyphenyl)-1-phenylethan-1-one (3aa)
Yield: 37.5 mg, 83%; colorless oil; *H NMR (400 MHz, CDCl3) &: 8.01 (d, J = 7.5 Hz, 2H), 7.55 (t, J =
7.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.18 (d, J = 8.5 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 4.23 (s, 2H), 3.78
(s, 3H); *3C NMR (100 MHz, CDCls) §: 197.9, 158.5, 136.5, 133.1, 130.4, 128.6, 128.6, 126.4, 114.1,

55.2,44.6.

These spectroscopic data correspond to reported data.?
o) O O~
(C
2-(4-Methoxyphenyl)-1-(p-tolyl)ethan-1-one (3ba)
Yield: 40.3 mg, 84%; colorless oil; *H NMR (400 MHz, CDCls3) &: 7.91 (d, J=8.0 Hz, 2H), 7.24 (d, J =
8.1 Hz, 2H), 7.18 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 4.19 (s, 2H), 3.77 (s, 3H), 2.39 (s, 3H);
13C NMR (100 MHz, CDCls) 6: 197.6, 158.4, 143.9, 134.0, 130.4, 129.3, 128.7, 126.7, 114.0, 55.2, 44.5,

21.6.

These spectroscopic data correspond to reported data.!
:
o

1,2-Bis(4-methoxyphenyl)ethan-1-one (3ca)

Yield: 45.1 mg, 88%; colorless oil; *H NMR (400 MHz, CDCls) §: 7.99 (d, J = 8.9 Hz, 2H), 7.18 (d, J =
8.6 Hz, 2H), 6.92 (d, J = 8.9 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 4.17 (s, 2H), 3.85 (s, 3H), 3.78 (s, 3H);
13C NMR (100 MHz, CDCls) &: 196.5, 163.4, 158.4, 130.9, 130.3, 129.5, 126.9, 114.0, 113.7, 55.4, 55.2,
44.3.

These spectroscopic data correspond to reported data.?!
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1-(4-(tert-Butyl)phenyl)-2-(4-methoxyphenyl)ethan-1-one (3da)

Yield: 49.1 mg, 87%; colorless oil; *H NMR (400 MHz, CDCls) 8: 7.96 (d, J = 8.2 Hz, 2H), 7.47 (d, J =
8.1 Hz, 2H), 7.19 (d, J = 8.2 Hz, 2H), 6.87 (d, J = 8.2 Hz, 2H), 4.21 (s, 2H), 3.79 (s, 3H), 1.33 (s, 9H);
13C NMR (100 MHz, CDCls) 6: 197.5, 158.4, 156.8, 134.0, 130.4, 128.6, 126.7, 125.5, 114.1, 55.2, 44.5,
35.1, 31.0.

These spectroscopic data correspond to reported data.!!

1-([1,1'-Biphenyl]-4-yl)-2-(4-methoxyphenyl)ethan-1-one (3ea)

Yield: 48.9 mg, 81%; colorless oil; *H NMR (400 MHz, CDCl3) &: 8.08 (d, J = 7.9 Hz, 2H), 7.67 (d, J =
7.8 Hz, 2H), 7.62 (d, J = 7.1 Hz, 2H), 7.47 (t, J = 7.2 Hz, 2H), 7.43 — 7.36 (m, 1H), 7.21 (d, J = 7.8 Hz,
2H), 6.88 (d, J = 7.6 Hz, 2H), 4.26 (s, 2H), 3.79 (s, 3H); *C NMR (100 MHz, CDCls) : 197.5, 158.5,
145.7,139.8, 135.2, 130.4, 129.2, 128.9, 128.2, 127.2, 127.2, 126.5, 114.1, 55.2, 44.7. HRMS (ESI) m/z

calcd for C21H1802Na (M+Na)* 325.1199, found 325.1208.

1-(4-Fluorophenyl)-2-(4-methoxyphenyl)ethan-1-one (3fa)

Yield: 37.6 mg, 77%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.08 — 7.99 (m, 2H), 7.17 (d, J = 8.6
Hz, 2H), 7.12 (t, J = 8.6 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 4.20 (s, 2H), 3.78 (s, 3H); **C NMR (100
MHz, CDCls) 8: 196.3, 165.7 (d, J = 253.3 Hz), 158.5, 132.9 (d, J = 3.0 Hz), 131.2 (d, J = 9.2 Hz), 130.4,
126.2, 115.7 (d, J = 21.7 Hz), 114.2, 55.2, 44.6.

These spectroscopic data correspond to reported data.
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/‘)‘\/‘/ lo CIO\
Cl

1-(4-Chlorophenyl)-2-(4-methoxyphenyl)ethan-1-one (3ga)

Yield: 37.4 mg, 72%; colorless oil; *H NMR (400 MHz, CDCls) 8: 7.94 (d, J = 8.6 Hz, 2H), 7.42 (d, J =
8.6 Hz, 2H), 7.16 (d, J = 8.6 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 4.19 (s, 2H), 3.78 (s, 3H); *C NMR (100
MHz, CDCl3) 6: 196.7, 158.6, 139.5, 134.8, 130.4, 130.0, 128.9, 126.0, 114.2, 55.2, 44.6.

These spectroscopic data correspond to reported data.[®!

/‘)?\/‘/CIO\
Br O

1-(4-Bromophenyl)-2-(4-methoxyphenyl)ethan-1-one

Yield: 40.1 mg, 66%; colorless oil; *H NMR (400 MHz, CDCls) §:7.94 (d, J = 8.6 Hz, 1H), 7.86 (d, J =
8.6 Hz, 1H), 7.59 (d, J = 8.6 Hz, 1H), 7.42 (d, J = 8.6 Hz, 1H), 7.16 (d, J = 7.8 Hz, 2H), 6.87 (d, J = 8.6
Hz, 2H), 4.19 (s, 2H), 3.79 (s, 3H); *C NMR (100 MHz, CDCls) §: 196.7, 158.6, 139.5, 134.8, 130.4,
130.0, 128.9, 126.0, 114.2, 55.2, 44.6.

These spectroscopic data correspond to reported data.

FsC

2-(4-Methoxyphenyl)-1-(4-(trifluoromethyl)phenyl)ethan-1-one (3ia)

Yield: 30.0 mg, 51%; colorless oil; *H NMR (400 MHz, CDCls) §: 8.10 (d, J=7.5Hz, 2H), 7.72 (d, J =
7.6 Hz, 2H), 7.17 (d, J = 7.2 Hz, 2H), 6.88 (d, J = 6.7 Hz, 2H), 4.25 (s, 2H), 3.79 (s, 3H); 3C NMR (100
MHz, CDCls) &: 196.9, 158.7, 139.15, 134.3 (q, J = 32.5 Hz), 130.4, 128.9, 125.6 (d, J = 11.2 Hz), 125.6
(d, J=3.6 Hz), 123.5 (d, J = 270.9 Hz), 114.24, 55.19, 44.92.

These spectroscopic data correspond to reported data.!
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2-(4-Methoxyphenyl)-1-(m-tolyl)ethan-1-one (3ja)

Yield: 35.5 mg, 74%; colorless oil; *H NMR (400 MHz, CDCls) &: 7.80 (d, J = 8.4 Hz, 2H), 7.37-7.31
(m, 2H), 7.18 (d, J = 8.1 Hz, 2H), 6.86 (d, J = 8.1 Hz, 2H), 4.21 (s, 2H), 3.78 (s, 3H), 2.40 (s, 3H); °C
NMR (100 MHz, CDCls) 6: 198.1, 158.4, 138.4, 136.6, 133.8, 130.6, 129.0, 128.4, 126.5, 125.8, 114.1,
55.2,44.6,21.4.

These spectroscopic data correspond to reported data.®!

0] BN
0 O O
1-(3-Methoxyphenyl)-2-(4-methoxyphenyl)ethan-1-one (3ka)
Yield: 39.4 mg, 77%; colorless oil; *H NMR (400 MHz, CDCls) &: 7.60 (d, J = 7.7 Hz, 1H), 7.52 (s, 1H),
7.36 (t, J = 7.9 Hz, 1H), 7.18 (d, J = 8.5 Hz, 2H), 7.10 (d, J = 7.5 Hz, 1H), 6.86 (d, J = 8.6 Hz, 2H), 4.21
(s, 2H), 3.83 (s, 3H), 3.78 (s, 3H); *C NMR (100 MHz, CDCls) §: 197.7, 159.8, 158.5, 137.9, 130.4,

129.5, 126.4, 121.2, 119.5, 114.1, 112.8, 55.4, 55.2, 44.7. HRMS (ESI) m/z calcd for CisH1603Na

(M+Na)* 279.0992, found 279.0999.

0 O o~
C
2-(4-Methoxyphenyl)-1-(o-tolyl)ethan-1-one (3la)
Yield: 32.2 mg, 67%; colorless oil; *H NMR (400 MHz, CDCl3) &: 7.71 (d, J = 7.6 Hz, 1H), 7.36 (t, J =
7.4 Hz, 1H), 7.24 (9, J = 7.7, 7.3 Hz, 2H), 7.14 (d, J = 8.5 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 4.15 (s, 2H),
3.78 (s, 3H), 2.43 (s, 3H); *C NMR (100 MHz, CDCls) §:201.8, 158.5, 138.4, 137.6, 131.9, 131.2, 130.5,

128.5, 126.4, 125.6, 114.0, 55.2, 47.5, 21.2.

These spectroscopic data correspond to reported data.l’]
L O

1-(3,5-Dimethylphenyl)-2-(4-methoxyphenyl)ethan-1-one (3ma)
Yield: 36.1 mg, 71%; colorless oil; *H NMR (400 MHz, CDCl3) 8: 7.61 (s, 2H), 7.17 (d, J = 8.7 Hz, 3H),

6.86 (d, J = 8.6 Hz, 2H), 4.20 (s, 2H), 3.78 (s, 3H), 2.36 (s, 6H); *C NMR (100 MHz, CDCls) 5: 198.3,
15



158.4, 138.2, 136.7, 134.7, 130.4, 126.6, 126.3, 114.0, 55.2, 44.6, 21.2. HRMS (ESI) m/z calcd for

Ci7H1802Na (M+Na)* 277.1199, found 277.1206.

0 O o~
LI
2-(4-Methoxyphenyl)-1-(naphthalen-2-yl)ethan-1-one (3na)
Yield: 36.4 mg, 66%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.55 (s, 1H), 8.06 (dd, J = 8.7, 1.8
Hz, 1H), 7.97 (d, J = 8.4 Hz, 1H), 7.88 (t, J = 8.4 Hz, 2H), 7.62 — 7.53 (m, 2H), 7.24 (d, J = 8.6 Hz, 2H),
6.88 (d, J = 8.6 Hz, 2H), 4.36 (s, 2H), 3.78 (s, 3H); 13C NMR (100 MHz, CDCl5) &: 197.9, 158.5, 135.5,
133.9, 132.5, 130.5, 130.3, 129.6, 128.5, 128.5, 127.7, 126.8, 126.6, 124.3, 114.1, 55.2, 44.7.

These spectroscopic data correspond to reported data.
i

1-Phenyl-2-(p-tolyl)ethan-1-one (3ab)

Yield: 32.8 mg, 78%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.01 (d, J = 7.0 Hz, 2H), 7.59 — 7.51
(m, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.21 — 7.07 (m, 4H), 4.25 (s, 2H), 2.32 (5, 3H); *C NMR (100 MHz,
CDCls) &: 197.8, 136.6, 136.5, 133.1, 131.4, 129.4, 129.3, 128.6, 128.6, 45.1, 21.1.

These spectroscopic data correspond to reported data.?

i
2-(4-(tert-Butyl)phenyl)-1-phenylethan-1-one (3ac)
Yield: 42.4 mg, 84%; colorless oil; *H NMR (400 MHz, CDCls) : 8.03 (d, J = 8.2 Hz, 2H), 7.55 (t, J =
7.3 Hz, 1H), 7.46 (t, J=7.6 Hz, 2H), 7.35 (d, J = 8.3 Hz, 2H), 7.20 (d, J = 8.3 Hz, 2H), 4.26 (s, 2H), 1.30
(s, 9H); 3C NMR (100 MHz, CDCl3) §: 197.8, 149.6, 136.6, 133.1, 131.3, 129.1, 128.6, 128.6, 125.6,

44.9,34.4,31.3.

These spectroscopic data correspond to reported data.[®!
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"Y

2-(4-1sopropoxyphenyl)-1-phenylethan-1-one (3ad)

Yield: 44.2 mg, 87%; colorless oil; 'H NMR (400 MHz, CDCls) 8: 8.01 (d, J = 7.3 Hz, 2H), 7.55 (t, J =
7.3 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 4.50 (p, J = 6.1
Hz, 1H), 4.21 (s, 2H), 1.32 (s, 3H), 1.30 (s, 3H); 3C NMR (100 MHz, CDCls) §: 198.0, 156.8, 136.5,
133.0, 130.4, 128.6, 128.6, 126.2, 116.0, 69.8, 44.6, 22.0.

These spectroscopic data correspond to reported data.

0 O i
C
2-(4-Fluorophenyl)-1-phenylethan-1-one (3ae)
Yield: 28.7 mg, 67%; colorless oil; *H NMR (400 MHz, CDCl3) §: *H NMR (400 MHz, Chloroform-d)
§8.01(d, J=8.1Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 7.2 — 7.21 (m, 2H), 7.02 (t,
J = 8.7 Hz, 2H), 4.27 (s, 2H); 3C NMR (100 MHz, CDCls) &: 197.4, 161.7 (d, J = 243.9 Hz), 136.4,

133.3, 131.0 (d, J = 8.0 Hz), 130.1 (d, J = 3.2 Hz), 128.7, 128.5, 115.5 (d, J = 21.2 Hz), 44.5.

These spectroscopic data correspond to reported data.!®!
Cl
L
2-(4-Chlorophenyl)-1-phenylethan-1-one (3af)
Yield: 29.9 mg, 65%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.00 (d, J = 8.3 Hz, 2H), 7.58 (t, J =
7.4 Hz, 1H), 7.47 (t, 3 = 7.7 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 7.19 (d, J = 8.3 Hz, 2H), 4.26 (s, 2H); 13C

NMR (100 MHz, CDCls) &: 197.1, 136.3, 133.3, 132.9, 132.8, 130.9, 128.8, 128.7, 128.5, 44.7.

These spectroscopic data correspond to reported data./
i
1,2-Diphenylethan-1-one (3ag)
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Yield: 27.5 mg, 70%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.01 (d, J = 7.0 Hz, 2H), 7.55 (t, J =
7.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.37 — 7.29 (m, 2H), 7.29 — 7.21 (m, 3H), 4.29 (s, 2H). *C NMR
(100 MHz, CDCls) &: 197.6, 136.5, 134.5, 133.1, 129.4, 128.6, 128.6, 128.6, 126.9, 45.5.

These spectroscopic data correspond to reported data./

t
1-Phenyl-2-(m-tolyl)ethan-1-one (3ah)
Yield: 26.9 mg, 64%; colorless oil; *H NMR (400 MHz, CDCls) 6: 8.01 (d, J = 7.0 Hz, 2H), 7.55 (t, J =
7.3 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.21 (t, J = 7.5 Hz, 1H), 7.08 (s, 1H), 7.06 (d, J = 9.2 Hz, 2H), 4.24
(s, 2H), 2.32 (s, 3H); °C NMR (100 MHz, CDCls) &: 197.5, 136.9, 136.8, 133.4, 133.1, 130.3, 130.3,

128.6, 128.3, 127.2, 126.1, 43.5, 19.8.

These spectroscopic data correspond to reported data.!!

Cl
i
2-(3-Chlorophenyl)-1-phenylethan-1-one (3ai)
Yield: 25.3 mg, 55%; colorless oil; *H NMR (400 MHz, CDCl3) &: 8.01 (d, J = 7.4 Hz, 2H), 7.58 (t, J =
7.3 Hz, 1H), 7.48 (t, J = 7.7 Hz, 2H), 7.30 — 7.21 (m, 3H), 7.18 — 7.11 (m, 1H), 4.27 (s, 2H); *C NMR

(100 MHz, CDCls) 8: 196.8, 136.3, 136.3, 134.4, 133.4, 129.8, 129.6, 128.7, 128.5, 127.7, 127.1, 44.9.

These spectroscopic data correspond to reported data.
i
1-Phenyl-2-(o-tolyl)ethan-1-one (3aj)
Yield: 21.9 mg, 52%; colorless oil; *H NMR (400 MHz, CDCls) : 8.03 (d, J = 8.1 Hz, 2H), 7.58 (t, J =
7.4 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 7.23 — 7.09 (m, 4H), 4.31 (s, 2H), 2.26 (s, 3H); **C NMR (100

MHz, CDCl3) 6: 197.5, 136.9, 136.8, 133.4, 133.1, 130.3, 130.3, 128.6, 128.3, 127.2, 126.1, 43.5, 19.8.

These spectroscopic data correspond to reported data.[*%
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2-(2-Fluorophenyl)-1-phenylethan-1-one (3ak)

Yield: 19.7 mg, 46%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.05 (d, J = 7.8 Hz, 2H), 7.59 (t, J =
7.4 Hz, 1H), 7.49 (t, J = 7.6 Hz, 2H), 7.32 — 7.20 (m, 2H), 7.16 — 7.03 (m, 2H), 4.34 (s, 2H); *C NMR
(100 MHz, CDCls) 8:196.3, 160.9 (d, J = 243.9 Hz), 136.4, 133.3, 131.6 (d, J = 4.3 Hz), 1289 (d, J =
8.1 Hz), 128.5 (d, J = 28.1 Hz), 1241, 124.1, 121.8 (d, J = 1.6 Hz), 115.4 (d, J = 21.9 Hz), 38.6.

These spectroscopic data correspond to reported data.!®!

t
2-(3,5-Dimethylphenyl)-1-phenylethan-1-one (3al)
Yield: 34.5 mg, 77%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.02 (d, J = 7.5 Hz, 2H), 7.55 (t, J =
7.4 Hz, 1H), 7.45 (t, = 7.6 Hz, 2H), 6.88 (5, 3H), 4.20 (s, 2H), 2.28 (s, 7H); *C NMR (100 MHz, CDCls)
6:197.9, 138.2, 136.6, 134.3, 133.1, 128.6, 128.6, 128.6, 127.2, 45.4, 21.2.

These spectroscopic data correspond to reported data.?

(0] S\
~

1-Phenyl-2-(thiophen-2-yl)ethan-1-one (3am)

Yield: 26.3 mg, 65%; colorless oil; *H NMR (400 MHz, CDCls3) &: 8.02 (d, J=7.0 Hz, 2H), 7.57 (t, J =
7.4 Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H), 7.22 (dd, J = 5.1, 1.3 Hz, 1H), 6.97 (dd, J = 5.1, 3.5 Hz, 1H), 6.93
(dt, J=3.6, 1.1 Hz, 1H), 4.48 (s, 2H); 3C NMR (100 MHz, CDCls) &: 195.9, 136.0, 135.4, 133.4, 128.7,
128.5, 126.8, 126.8, 125.1, 39.3.

These spectroscopic data correspond to reported data.[*4
]
0 O ~"¢

2-(4-(2-Chloroethoxy)phenyl)-1-phenylethan-1-one(3an)
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Yield: 46.0 mg, 84%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.00 (d, J = 7.4 Hz, 2H), 7.55 (t, J =
7.4 Hz, 1H), 7.45 (t, J = 7.7 Hz, 2H), 7.18 (d, J = 8.5 Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 4.23 (s, 2H), 4.19
(t, J=5.9 Hz, 2H), 3.79 (t, J = 5.9 Hz, 2H); *3C NMR (100 MHz, CDCls) 6: 197.8, 157.1, 136.5, 133.1,
130.6, 128.6, 128.5, 127.2, 114.9, 68.0, 44.5, 41.9. HRMS (ESI) m/z calcd for C16H150,CINa (M+Na)*

297.0653, found 297.0665.
)

0 O O\/\O)K

2-(4-(2-Oxo0-2-phenylethyl)phenoxy)ethyl acetate (3a0)

Yield: 44.7 mg, 75%; colorless oil; *H NMR (400 MHz, CDCls) §: 8.01 (d, J = 6.7 Hz, 2H), 7.64 — 7.51
(m, 1H), 7.48 — 7.44 (m, 2H), 7.19 (d, J = 7.4 Hz, 2H), 6.88 (d, J = 7.8 Hz, 2H), 4.40 (s, 2H), 4.23 (s,
2H), 4.15 (s, 2H), 2.09 (s, 3H); 3C NMR (100 MHz, CDCls) &: 197.8, 171.0, 157.4, 136.5, 133.1, 130.5,
128.6, 128.5, 127.0, 114.8, 65.9, 62.81, 44.6, 20.9. HRMS (ESI) m/z calcd for C1gH1304Na (M+Na)*

321.1097, found 321.1114.

‘“‘)O*@

2-(4-(2-Oxo0-2-phenylethyl)phenoxy)ethyl benzoate (3ap)

Yield: 53.3 mg, 74%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.05 (d, J = 7.0 Hz, 2H), 8.01 (d, J =
6.9 Hz, 2H), 7.58 — 7.54 (m, 2H), 7.48 — 7.41 (m, 4H), 7.19 (d, J = 7.5 Hz, 2H), 6.91 (d, J = 7.5 Hz, 2H),
4.65 (s, 2H), 4.28 (s, 2H), 4.23 (s, 2H); 3C NMR (100 MHz, CDCls) 5:197.8, 166.5, 157.5, 136.5, 133.1,
133.1, 130.5, 129.8, 129.7, 128.6, 128.5, 128.3, 127.0, 114.9, 66.0, 63.3, 44.6. HRMS (ESI) m/z calcd
for CasH2004Na (M+Na)* 383.1254, found 383.1272.

Bu OH
O

Ph
'Bu

2-(2,6-Di-tert-butyl-4-hydroxyphenyl)-1-phenylethan-1-one (3ar)
Yield: 33.1 mg, 51%; colorless oil; *H NMR (400 MHz, CDCls) §: 8.04 (d, J = 7.4 Hz, 2H), 7.56 (t, J =

7.3 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.05 (s, 2H), 5.13 (s, 1H), 4.20 (s, 2H), 1.42 (s, 18H); *C NMR
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(100 MHz, CDCls) &: 198.3, 152.7, 136.9, 135.9, 133.0, 128.6, 128.5, 126.2, 124.9, 45.2, 34.3, 30.2.

HRMS (ESI) m/z calcd for Cz2H2602Na (M+Na)* 347.1982, found 347.1991.

O BN

1-Cyclohexyl-2-(4-methoxyphenyl)ethan-1-one (5aa)

Yield: 30.2 mg, 65%; colorless oil; *H NMR (400 MHz, CDCls) &: *H NMR (400 MHz, Chloroform-d)
87.10 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 3.79 (s, 3H), 3.66 (s, 2H), 2.45 (tt, J = 11.6, 3.4 Hz,
1H), 1.87 — 1.70 (m, 4H), 1.69 — 1.64 (m, 1H), 1.41 — 1.17 (m, 5H); 3C NMR (100 MHz, CDCls) &:
211.7, 158.4, 130.4, 126.4, 114.0, 55.2, 49.9, 47.0, 28.5, 25.8, 25.6. HRMS (ESI) m/z calcd for
CisH2002Na (M+Na)* 255.1356, found 255.1451.

O O~

1-Cyclopropyl-2-(4-methoxyphenyl)ethan-1-one (5ba)

Yield: 25.1 mg, 66%; colorless oil; *H NMR (400 MHz, CDCls) &: 7.14 (d, J = 8.6 Hz, 2H), 6.87 (d, J =
8.6 Hz, 2H), 3.79 (s, 3H), 3.76 (s, 2H), 1.96 (it, J = 7.8, 4.5 Hz, 1H), 1.07 — 0.98 (m, 2H), 0.86 — 0.86
(m, 2H); 3C NMR (100 MHz, CDCls) : 208.8, 158.5, 130.5, 126.4, 114.0, 55.2, 49.8, 19.9, 11.3. HRMS
(ESI) m/z calcd for C12H1402Na (M+Na)* 213.0886, found 213.0894.

o)

0 ~

4-Cyclopentyl-1-(4-methoxyphenyl)butan-2-one (5ca)

Yield: 22.6 mg, 46%; colorless oil; *H NMR (400 MHz, CDCls3) §: 7.12 (d, J = 8.6 Hz, 2H), 6.86 (d, J =
8.6 Hz, 2H), 3.80 (s, 3H), 3.62 (s, 2H), 2.44 (t, J = 7.2 Hz, 2H), 1.75 — 1.64 (m, 3H), 1.58 — 1.52 (m, 4H),
1.50 — 1.45 (m, 2H), 1.09 — 0.96 (m, 2H); 3C NMR (100 MHz, CDCls) &: 209.2, 158.5, 130.4, 126.4,
114.1,55.2,49.2,41.1, 39.6, 32.4, 29.9, 25.1. HRMS (ESI) m/z calcd for C16H2,0-Na (M+Na)* 269.1512,

found 269.1523.

/\)OJ\/©/O\
Ph
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1-(4-Methoxyphenyl)-4-phenylbutan-2-one (5da)

Yield: 40.2 mg, 79%; colorless oil; 'H NMR (400 MHz, CDCls) &: 7.25 (t, J = 7.1 Hz, 2H), 7.17 (t, J =
7.3 Hz, 1H), 7.12 (d, J = 6.7 Hz, 2H), 7.06 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 3.77 (s, 3H),
3.58 (s, 2H), 2.85 (t, J = 7.1 Hz, 2H), 2.79 — 2.70 (t, J = 7.1 Hz, 2H); *C NMR (100 MHz, CDCls) &:
207.8, 158.5, 140.9, 130.3, 128.4, 128.2, 126.0, 126.0, 114.1, 55.2, 49.4, 43.2, 29.7. HRMS (ESI) m/z

calcd for C17H1802Na (M+Na)* 277.1199, found 277.12009.

mo/

1-(4-Methoxyphenyl)hexan-2-one (5ea)

Yield: 21.0 mg, 51%; colorless oil; *H NMR (400 MHz, CDCls) &: 7.11 (d, J = 8.6 Hz, 2H), 6.86 (d, J =
8.6 Hz, 2H), 3.79 (s, 3H), 3.61 (s, 2H), 2.43 (t, J = 7.4 Hz, 2H), 1.52 (p, J = 7.5 Hz, 2H), 1.25 (p, J = 7.4
Hz, 2H), 0.86 (t, J = 7.3 Hz, 3H); 1*C NMR (100 MHz, CDCls) &: 209.1, 158.5, 130.3, 126.4, 114.1, 55.2,

49.2,41.5, 25.8, 22.2, 13.8. HRMS (ESI) m/z calcd for C13H1802Na (M+Na)* 229.1199, found 229.1208.

(@)
\/\/\H/\©\O/

1-(4-Methoxyphenyl)heptan-2-one (5fa)

Yield: 23.3 mg, 53%; colorless oil; *H NMR (400 MHz, CDCls) §: 7.11 (d, J = 8.5 Hz, 2H), 6.86 (d, J =
8.6 Hz, 2H), 3.79 (s, 3H), 3.61 (s, 2H), 2.42 (t, J = 7.4 Hz, 2H), 1.54 (p, J = 7.5 Hz, 2H), 1.30 — 1.19 (m,
4H), 0.86 (t, J = 7.0 Hz, 3H); 3C NMR (100 MHz, CDCls) &: 209.1, 158.5, 130.3, 126.4, 114.1, 55.2,
49.2, 41.8, 31.3, 23.4, 22.4, 13.9. HRMS (ESI) m/z calcd for Ci14H200.Na (M+Na)* 243.1356, found

243.1363.
Ph

/[?\/©/O\/\O F
Ph

2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(2-fluoro-[1,1'-biphenyl]-4-yl)propanoate (7aa)

Yield: 58.8 mg, 61%; colorless oil; *H NMR (400 MHz, CDCls) §:7.99 (d, J = 7.3 Hz, 2H), 7.55 (d, J =
7.6 Hz, 1H), 7.51 (d, J = 8.2 Hz, 2H), 7.44 (q, J = 7.7 Hz, 4H), 7.35 (d, J = 7.3 Hz, 2H), 7.20 — 7.09 (m,
4H), 6.83 (d, J = 8.6 Hz, 2H), 4.48 — 4.38 (m, 2H), 4.20 (s, 2H), 4.12 (t, J = 4.7 Hz, 2H), 3.79 (q, J = 7.1
Hz, 1H), 1.53 (d, J = 7.2 Hz, 3H); **C NMR (100 MHz, CDCls) &: 197.8, 173.9, 159.6 (d, J = 246.8 Hz),

157.4, 1415 (d, J = 7.7 Hz), 136.5, 135.4, 133.1, 130.7 (d, J = 3.9 Hz), 130.5, 128.9 (d, J = 2.9 Hz),
22



128.6, 128.5, 128.4, 127.8 (d, J = 13.5 Hz), 127.6, 127.0, 123.5 (d, J = 3.4 Hz), 115.2 (d, J = 23.5 Hz),
114.8, 65.8, 63.3, 44.8, 44.5, 18.3. HRMS (ESI) m/z calcd for Cs1H2704FNa (M+Na)* 505.1786, found

505.1799.

2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(3-benzoylphenyl)propanoate (7ab)

Yield: 54.1 mg, 55%; colorless oil; *H NMR (400 MHz, CDCls) &: 8.00 (d, J = 7.0 Hz, 2H), 7.77 (t, J =
7.8 Hz, 3H), 7.65 (d, J = 7.7 Hz, 1H), 7.60 — 7.53 (m, 3H), 7.48 — 7.43 (m, 4H), 7.39 (t, J = 7.7 Hz, 1H),
7.15 (d, J = 8.5 Hz, 2H), 6.80 (d, J = 8.6 Hz, 2H), 4.49 — 4.35 (m, 2H), 4.21 (s, 2H), 4.10 (d, J = 4.8 Hz,
2H), 3.83 (g, J = 7.2 Hz, 1H), 1.53 (d, J = 7.2 Hz, 3H); 23C NMR (100 MHz, CDCls) §: 197.8, 196.4,
174.0, 157.3, 140.5, 137.8, 137.4, 136.4, 133.1, 132.5, 131.5, 130.5, 130.0, 129.2, 129.0, 128.6, 128.5,
128.5,128.2,127.0, 114.8, 65.7, 63.2, 45.2, 44.5, 18.4. HRMS (ESI) m/z calcd for C32H260sNa (M+Na)*

515.1829, found 515.1836.

0]

S
Ph

2-(4-(2-Oxo0-2-phenylethyl)phenoxy)ethyl 2-(4-((2-oxocyclopentyl)methyl)phenyl)propanoate (7ac)
Yield: 60.0 mg, 62%; colorless oil; *H NMR (400 MHz, CDCls3) &: 8.01 (d, J=7.0 Hz, 2H), 7.56 (t, J =
7.3 Hz, 1H), 7.46 (t, J = 7.7 Hz, 2H), 7.21 (d, J = 8.1 Hz, 2H), 7.17 (d, J = 8.6 Hz, 2H), 7.09 (d, J = 8.1
Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 4.46 — 4.41 (m, 1H), 4.39 — 4.33 (m, 1H), 4.23 (s, 2H), 4.10 (t, J = 4.8
Hz, 2H), 3.73 (g, J = 7.1 Hz, 1H), 3.11 (dd, J = 13.9, 4.0 Hz, 1H), 2.47 (dd, J = 13.9, 9.7 Hz, 1H), 2.39
—2.26 (m, 2H), 2.16 — 2.00 (m, 2H), 1.98 — 1.91 (m, 1H), 1.78 — 1.64 (m, 2H), 1.58 — 1.50 (m, 1H), 1.48
(d, J = 7.2 Hz, 3H); **C NMR (100 MHz, CDCls) &: 220.2, 197.8, 174.5, 157.4, 138.8, 138.1, 136.5,
133.1,130.5, 129.0, 128.6, 128.5, 127.5, 127.0, 114.8, 65.8, 63.0, 50.9, 44.9, 445, 38.1, 35.1, 29.2, 20.5,

18.5. HRMS (ESI) m/z calcd for C31H3,0sNa (M+Na)* 507.2142, found 507.2149.
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(11-ox0-6,11-dihydrodibenzo[b,e]oxepin-8-yl)acetate
(7ad)
Yield: 67.8 mg, 67%; colorless oil; *H NMR (400 MHz, CDCls) : 8.11 (d, J = 2.4 Hz, 1H), 8.06 — 7.95
(m, 2H), 7.92 — 7.84 (m, 1H), 7.59 — 7.52 (m, 2H), 7.51 — 7.39 (m, 4H), 7.36 (d, J = 7.4 Hz, 1H), 7.17
(d, J = 8.5 Hz, 2H), 7.01 (d, J = 8.4 Hz, 1H), 6.86 (d, J = 8.6 Hz, 2H), 5.17 (s, 2H), 4.45 (t, J = 4.7 Hz,
2H), 4.22 (s, 2H), 4.15 (t, J = 4.7 Hz, 2H), 3.68 (s, 2H); 3C NMR (100 MHz, CDCls) &: 197.8, 190.8,
171.4, 160.5, 157.4, 140.4, 136.5, 136.3, 135.5, 133.1, 132.7, 132.5, 130.5, 129.5, 129.2, 128.6, 128.6,
127.8, 127.5, 127.0, 125.1, 121.1, 114.8, 73.6, 65.8, 63.3, 44.6, 40.0. HRMS (ESI) m/z calcd for

Ca2H2606Na (M+Na)* 529.1622, found 529.1629.

L0
/[OJ\/©/O\/\O .
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2-(4-(2-Oxo0-2-phenylethyl)phenoxy)ethyl (S)-2-(6-methoxynaphthalen-2-yl)propanoate (7ae)
Yield: 67.4 mg, 72%; colorless oil; *H NMR (400 MHz, CDCls) §: 8.01 (d, J = 7.2 Hz, 2H), 7.69 — 7.63
(m, 3H), 7.56 (t, J = 7.4 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.39 (d, J = 8.6 Hz, 1H), 7.16 — 7.07 (m, 4H),
6.78 (d, J = 8.5 Hz, 2H), 4.44 (dt, J = 12.1, 4.8 Hz, 1H), 4.36 (dt, J = 12.1, 4.6 Hz, 1H), 4.21 (s, 2H),
4.09 (t, J = 4.8 Hz, 2H), 3.90 (s, 3H), 3.90 — 3.85 (m, 1H), 1.57 (d, J = 7.1 Hz, 3H); 3C NMR (100 MHz,
CDCls) :197.8,174.6, 157.6,157.4, 136.5, 135.4, 133.7,133.1, 130.5, 129.3, 128.9, 128.6, 128.5, 127.1,
127.0, 126.2, 125.9, 118.9, 114.9, 105.5, 65.9, 63.1, 55.3, 45.3, 44.6, 18.5. HRMS (ESI) m/z calcd for
CsoH2s0sNa (M+Na)* 491.1829, found 491.1836.
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-
ylacetate (7af)

Yield: 39.3 mg, 33%; colorless oil; *H NMR (400 MHz, CDCls) &: 7.94 (d, J = 6.9 Hz, 2H), 7.65 (d, J =
8.5 Hz, 2H), 7.54 (t,J = 7.4 Hz, 1H), 7.41 (dt, J = 7.6, 3.4 Hz, 4H), 7.04 (dd, J = 5.6, 2.9 Hz, 3H), 6.70
(d, J=8.5Hz, 2H), 6.61 (dd, J = 9.1, 2.5 Hz, 1H), 6.40 (d, J = 9.0 Hz, 1H), 4.83 (s, 2H), 4.43 — 4.34 (m,
2H), 4.09 — 4.02 (m, 2H), 3.78 (s, 3H), 3.74 (s, 2H), 2.27 (s, 3H); 3C NMR (100 MHz, CDCls) §: 195.4,
170.4, 168.7, 156.2, 155.9, 139.1, 136.4, 133.4, 133.3, 133.3, 131.3, 130.9, 130.4, 130.3, 129.9, 129.1,
128.6,128.2,115.0, 114.5, 114.4, 112.3, 101.3, 65.8, 63.5, 55.6, 36.5, 30.3, 20.5. HRMS (ESI) m/z calcd

for C3sH300sNCINa (M+Na)* 618.1654, found 618.1662.
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2-(4-Methoxyphenyl)-1-(p-tolyl)ethan-1-one (3ba)
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1,2-Bis(4-methoxyphenyl)ethan-1-one (3ca)
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1-(4-(tert-Butyl)phenyl)-2-(4-methoxyphenyl)ethan-1-one (3da)

9000~
0800~

reen —

S8LE—

LOTY —

9589
L1897
BILA
wTL”
6SP'L~
6LY'L

LY6L~
L96'L7

o6

Feoe

5.0

£1 (ppm)

8€0° 1€ —
6L0°SE —

LTSVY —

LOT'SS —

T89°9L
ooo&hv
LIELL

190 v11T —

ovssTl
969921 M
$$S°8TI M
P6E0€1 r
SP6EEl

L8L'IST ~
81851

SESLOT —

110

T
120

130

140

150

160

T
170

T
80

190

T
200

210

£1 (ppm)

30



1-([1,1'-Biphenyl]-4-yl)-2-(4-methoxyphenyl)ethan-1-one (3ea)
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1-(4-Fluorophenyl)-2-(4-methoxyphenyl)ethan-1-one (3fa)
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1-(4-Chlorophenyl)-2-(4-methoxyphenyl)ethan-1-one (3ga)
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1-(4-Bromophenyl)-2-(4-methoxyphenyl)ethan-1-on e(3ha)
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2-(4-Methoxyphenyl)-1-(4-(trifluoromethyl)phenyl)ethan-1-one (3ia)
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2-(4-Methoxyphenyl)-1-(m-tolyl)ethan-1-one (3ja)
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1-(3-Methoxyphenyl)-2-(4-methoxyphenyl)ethan-1-one (3ka)
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2-(4-Methoxyphenyl)-1-(o-tolyl)ethan-1-one (3la)
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1-(3,5-Dimethylphenyl)-2-(4-methoxyphenyl)ethan-1-one (3ma)
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2-(4-Methoxyphenyl)-1-(naphthalen-2-yl)ethan-1-one (3na)
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1-Phenyl-2-(p-tolyl)ethan-1-one (3ab)
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2-(4-(tert-Butyl)phenyl)-1-phenylethan-1-one (3ac)
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2-(4-1sopropoxyphenyl)-1-phenylethan-1-one (3ad)
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2-(4-Fluorophenyl)-1-phenylethan-1-one (3ae)
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2-(4-Chlorophenyl)-1-phenylethan-1-one (3af)
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1,2-Diphenylethan-1-one (3ag)
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1-Phenyl-2-(m-tolyl)ethan-1-one (3ah)
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2-(3-Chlorophenyl)-1-phenylethan-1-one (3ai)
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1-Phenyl-2-(o-tolyl)ethan-1-one (3aj)
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2-(2-Fluorophenyl)-1-phenylethan-1-one (3ak)
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2-(3,5-Dimethylphenyl)-1-phenylethan-1-one (3al)
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1-Phenyl-2-(thiophen-2-yl)ethan-1-one (3am)
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2-(4-(2-Chloroethoxy)phenyl)-1-phenylethan-1-one(3an)
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl acetate (3a0)
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl benzoate (3ap)
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2-(2,6-Di-tert-butyl-4-hydroxyphenyl)-1-phenylethan-1-one (3ar)
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1-Cyclohexyl-2-(4-methoxyphenyl)ethan-1-one (5aa)
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1-Cyclopropyl-2-(4-methoxyphenyl)ethan-1-one (5ba)
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4-Cyclopentyl-1-(4-methoxyphenyl)butan-2-one (5ca)

000°0-
TLO0 M
866°0
€00°1
6001

€589\
vL8°9 7
SOTL~
LTre

S

Feoc
70T

(U4

Roo¢

Hoc
Fo'¢

Foc
Fooz

(ppm)

1

950°s7 —
LT6'6T~
€1y Te "
85S6E\
SoUIy—
€91°67 —

TTTSS —

€89°9L
Ooo.rhv
LIELL

6S0¥IT —

T6E9TI —
cseoel —

YTS8ST —

161°60C —

T
30 20 10

40

T
150 140 130 110 90 80 70
(ppm)

T
160

70

T
200 190 180

210

1

59



1-(4-Methoxyphenyl)-4-phenylbutan-2-one (5da)
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1-(4-Methoxyphenyl)hexan-2-one (5ea)

1oe—
oL e—

6V8'9\
1L8°9
10T°L~
L

Hee
HoT

0T
FLOE

E0C
F00'C

(ppm)

1

808°€l —

crcee—
618°ST—

1484
ey ~
:N,mm/

T89'9L
ccc.hrv.

LIELL

SSOPIL —

88€°9CI —
Tweoel —

0TS'8ST —

790°60C —

10

T
110 100 90 80 70
(ppm)

20

T T T T
210 200 190 180 170 160 150 140 130

220

1

61



1-(4-Methoxyphenyl)heptan-2-one (5fa)
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(2-fluoro-[1,1'-biphenyl]-4-yl)propanoate (7aa)
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2-(4-(2-Oxo0-2-phenylethyl)phenoxy)ethyl 2-(3-benzoylphenyl)propanoate (7ab)
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(4-((2-oxocyclopentyl)methyl)phenyl)propanoate

(7ac)
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(11-ox0-6,11-dihydrodibenzo[b,e]oxepin-8-yl)acetate

(7ad)
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl (S)-2-(6-methoxynaphthalen-2-yl)propanoate (7ae)
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2-(4-(2-Oxo-2-phenylethyl)phenoxy)ethyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-

yl)acetate (7af)
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