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1. General Information

General Remarks. Catalytic reactions were performed under an atmosphere of Air in a glassware.
All solvents were purchased from Energy Chemical, Macklin Biochemical or Sinopharm reagents.
All chemicals were used directly without any further purification. Analytical TLC was performed
with silica gel GF254 plates. For column chromatography, a 200-300 mesh silica gel was employed.
Room temperature (r.t.) is 23-25 °C.

Instrumentation. Deuterated solvents were purchased from Cambridge Isotope Laboratories. 'H
NMR spectra were recorded on Bruker AVANCE III 400 and INOVA instruments with 400 MHz
frequencies, and '3C NMR spectra were recorded on Bruker AVANCE III 400 with 100 MHz
frequencies. '°F NMR spectra were recorded on a Bruker AVANCE III 400 spectrometer with 376
MHz. Chemical shifts (5) were reported in ppm relative to the residual solvent signal (CDCI3 6 =
7.26 for 'H NMR and & = 77.0 for *C NMR). Chemical shifts (ppm) were recorded with
tetramethylsilane (TMS) as the internal reference standard. Multiplicities are given as s (singlet), d
(doublet), t (triplet), dd (doublet of doublets), td (triplet of doublets) or m (multiplet). HRMS was
obtained using a Q-TOF instrument equipped with an ESI source. Data collection for crystal
structure was performed at room temperature using Mo Ko radiation on a Bruker APEXII
diffractometer.

Light source in detail. The light source used for photochemical experiments (Figure S1). LED:
3W (A=420 nm). Product model: D800X/H276155-S. Manufacturer: Howsuper Technology Co.,
Ltd (China). The reaction vessel is borosilicate glass test tube and no filters were applied.

Figure S1. Reaction device

LED fixed lamp (Figure S2), 15-40 W (A=420+£15 nm). Product model: PLS-LED 100.
Manufacturer: Beijing Perfectlight Technology Co., Ltd (China). The reaction vessel is borosilicate
glass test tube and no filters were applied. The distance from the light source to the irradiation vessel

is 4-5 cm.
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Figure S2. Photoreaction set-up for scale-up reaction.
2. Synthesis of a-(trifluoromethyl)styrenes and drug-derived products

2.1 Preparation of a-(trifluoromethyl)styrenes’

B(OH) Pd(PPh3),, K,CO3
= ©/ s J\ CFs
Br™ CFs  THRM,0,60°C, 12h 7
Under the N> atmosphere, arylboronic acid (10.0 mmol), Pd(PPh3)s (346.7 mg, 0.3 mmol, 3
mol%), KoCOs (2.76 g, 20.0 mmol) were dissolved in THF (30.0 mL) in a three-neck flask. Then,
2-bromo-3,3,3-trifluoroprop-1-ene (3.50 g, 20.0 mmol) was added dropwise into the mixture. The

mixture was heated to 60 °C for 12 h. Then the mixed solution was extracted with H>O and EA.
The organic layer was washed with brine, dried over Na,SOj, and then concentrated under reduced

pressure. The resulting residue was purified by column chromatography (PE) to afford the o-
(trifluoromethyl)styrenes.

2.2 Preparation of estrone-derived alkenes?

Et;N/CH,Cl,, Tf,O

F PdCl,, PPh, Cs,CO;

Estrone (1.35 g, 5 mmol), CH,Cl, (20 mL) and Et;N (1.01 g, 10 mmol) were added to a 100
ml round-bottom flask. The mixture was cooled to 0 °C in an ice water bath and Tf,0 (1.55 g, 5.5
mmol) was added dropwise. The mixture was then warmed to room temperature and stirred under
a N, atmosphere for 3 h. The resulting brown mixture was diluted with CH,Cl,, washed with
saturated NH4Cl, and the aqueous layer was extracted with CH>Cl,. The combined organic layer
was dried over Na;SOs, and the filtrate was concentrated under reduced pressure to afford a crude
product. The crude product, potassium vinyltrifluoroborate (0.74 g, 5.5 mmol), Cs,CO3 (4.89 g, 15
mmol), PPhs (78.6 mg, 0.3 mmol), PdCl, (17.7 mg, 0.1 mmol), H,O (2.0 mL) and THF (18 mL)
were placed in the schlenk tube. The reaction system was stirred under N, atmosphere at 85 °C for
19 h. After completion of the reaction, the mixture was allowed to cool to room temperature and
extracted with H2O and CH:Cl.. The combined organic layer was dried over Na;SOs, and the filtrate
was concentrated under reduced pressure. The crude product was purified by column
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chromatography (PE/EA = 10/1) to give white solid.

2.2 Preparation of Clofibrate-derived boronic acids®
Pd,(dba)s (1.0 mol%)

XPhos (4 0 mol%) Bpin NalOy4 (6.0 equiv) B(OH),

B,pin, (1.2 equiv) NH4OAc (6.0 equiv)

\/O \/O ~_O
KOACc (3.0 equiv) acetone/H,0 (2 1, 0.03 M)

1,4-dioxane (0.2 M) , 48
110 °C, 12 h

Under the N, atmosphere, Pd2(dba)s (27.5 mg, 0.03 mmol, 1.0 mol%), XPhos (57.2 mg, 0.12
mmol, 4.0 mol%), Bzpinz (914.2 mg, 3.6 mmol, 1.20 equiv), KOAc (883.3 mg, 9 mmol), dry 1,4-
dioxane (15 ml) and clofibrate (728.1 g, 3 mmol) were added to a schlenk tube. The mixture was

stirred at 110 °C for 12 h, then allowed to cool to room temperature, and extracted with H-O and
EA. The combined organic layer was washed with saturated brine, dried over Na»SO4, and
concentrated under reduced pressure. The crude residue was purified by flash column
chromatography to afford the clofibrate boronic ester. Then, the boronic ester (3 mmol, 1.0 equiv),
NalOa (3.85 g, 18 mmol) and NH4OAc (1.39 g, 18 mmol) were dissolved in a mixed solvent of
acetone/H20 (v/v = 2:1, 100 ml) under magnetic stirred at room temperature for 48 h, followed by
extraction with EA and saturated brine. The combined organic layer was concentrated under reduced

pressure to yield the clofibrate boronic acid.

All of the NMR spectra of the know compounds were in full accordance with the data in the
literatures.

3. Synthesis of Oxime, Amide and Isoxazole

These were prepared by prevrously reported procedures

NH,-OH" HCI O, 140°C

Pyrldlne ,,,,,,,,,,, 1 ,Q,,S,G, P
Isoxazole denvatlves
EtOH

O go<c o

Oxime derlvatlves
Amide derivatives

Synthesis of 1,2-diphenyl-3-(p-tolyl)propan-1-one oxime (9): To a solution of 4r (300.4 mg,
1 mmol, 1 equiv) in EtOH (0.5 ml) was added hydroxylamine hydrochloride (104.2 mg, 1.5 mmol)
and pyridine (197.7 mg, 2.5 mmol) under a N, atmosphere. The reaction mixture was then stirred at
60 °C for 12 h. The solvent was evaporated, and extracted with H>O and EA. The combined organic
layers were washed with 1 N aqueous HCI and brine, dried over Na,SO4, and concentrated. The
crude product was purified by column chromatography to give 9 in 62% yield.

3,4-diphenyl-5-(p-tolyl)isoxazole (10): 9 (47.3 mg, 0.15 mmol, 1 equiv), TEMPO (70.4 mg,
0.45 mmol) and K»,COs3 (41.4 mg, 0.3 mmol) were dissolved in DMF (1.5 mL). The reaction mixture
was then stirred for 24 h at 140 °C under a N, atmosphere. The resulting mixture was cooled to
room temperature and extracted with H-O and EA. The combined organic extracts were washed

S4



with brine, dried over NaSO4, and concentrated. The crude product was purified by column
chromatography to give 10 in 86% yield.

N-(1-phenyl-2-(p-tolyl)ethyl)benzamide and N,2-diphenyl-3-(p-tolyl)propenamide (11): 9
(31.5 mg, 0.1 mmol) was dissolved in MeOH (0.5 ml). H>SO4 (0.5 ml) was added slowly to the
above solution at room temperature and stirred 12 hours at room temperature. After completion of
the reaction, the reaction mixture was slowly poured into 10 mL of ice water. Then, using Na,CO3
to adjust the pH to neutral and extracted with EA. The combined organic extracts were washed with
brine, dried over Na,SO4, and concentrated. The crude product was purified by column
chromatography to give N-(1-phenyl-2-(p-tolyl)ethyl)benzamide and N,2-diphenyl-3-(p-
tolyl)propenamide in 57% yield.

4. General Procedure for Synthesis of Pzroducts 4/5/6

R? o Ir[dF(Me)ppy]o(dtbbpy)PFg Q

OH
+ ! + > 3
R
RW& R3/B\OH R4<©)l\CN Na,COs, 420 nm, CHaCN R4 RTR?

2 3 4/5/6

-

CH3CN (2.0 mL) was added to a 4 mL transparent glass bottle with magnetic stirring bars and
rubber plugs, then Ir[dF(Me)ppy]2(dtbbpy)PFs (1.2 mol%), alkene 1 (0.8 mmol, 4.0 equiv), boronic
acid 2 (0.6 mmol, 3.0 equiv), Benzoyl cyanide 3 (0.2 mmol, 1.0 equiv), Na,CO; (0.4 mmol, 2.0
equiv) were added to the bottle. The reaction mixture was irradiated with 3 W blue LEDs (420 nm,
100% intensity) for 24 hours at ambient temperature. After the reaction (monitored by TLC), The
crude mixture was subjected to column chromatography on silica gel (eluted with PE:EA = 30:1).
The combined eluents were subjected to anhydrous magnesium salfate drying, vacuum
concentration, and purification to obtain the desired product 4/5/6.

5. Optimization Experiments

Table S1. Screen of ratio

g” Q Ir[dF (Me)ppyl,(dtbbpy)PFe
CF; + SOH * CN
PhCOOK, 420 nm, CH;CN

1a 2b 3a
Entry 1a (mmol) 2b (mmol) 3a (mmol) PhCOOK 4aYield (%)
1 0.2 0.6 0.2 0.4 32
2 0.4 0.6 0.2 0.4 42
3 0.6 0.6 0.2 0.4 44
4 0.8 0.6 0.2 0.4 48
5 1.0 0.6 0.2 0.4 48
6 0.8 0.7 0.2 0.4 48
7 0.8 0.5 0.2 0.4 44

Reaction conditions: Ir[dF(Me)ppy]2(dtbbpy)PF¢ (1.2 mol%), CH3CN (2 mL), room temperature, 3
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W blue LEDs, 18 h. Isolated yield.

Table S2. Screen of Photocatalyst

PC, PhCOOK

420 nm, CH;CN

(I)H (0]
©)th3 + /©/B\OH + ©)J\CN

1a 2b 3a
Entry Photocatalyst 4a Yield (%)
1 Mes-AcrPFs NR
2 Ir[dF(Me)ppy]o(dtbbpy)PFe 48
3 [Ir(dtbbpy ) (ppy)2]PFs 11
4 Ir[dF(CF3)ppy]2(bpy)PFs 24
5 Ir(ppy)s NR
6 Ru(bpy)s(PFs)2 NR
7 4CzIPN 43
8 EosinY NR
9 3DPA2FBN 13

Reaction conditions: 1a (4 equiv), 2b (3 equiv), 3a (0.2 mmol, 1 equiv), PhCOOK (2 equiv),
photocatalyst (1.2 mol%), CH3CN (2 mL), room temperature, 3 W blue LEDs, 18 h. Isolated yield.

Table S3. Screen of Solvent

Ir[dF(Me)ppyl,(dtbbpy)PFg

CI)H (0]
©)‘\CF3 + /O/B\OH + O)‘\CN

PhCOOK, 420 nm, Solvent

spoe

1a 2b 3a 4a
Entry Solvent 4a Yield (%)

1 CH3CN 48

2 DMF Trace

3 1,4-dioxane 25

4 THF 18

5 DMSO NR

6 NMP NR

7 Tol 24

8 DCM 38

9 EA 34

10 EtOH Trace

11 Cyclohexane Trace

12 MTBE Trace

13 MCB 35

14 Acetone 39

Reaction conditions: 1a (4 equiv), 2b (3 equiv), 3a (0.2 mmol, 1 equiv), PhCOOK (2 equiv),
Ir[dF(Me)ppy]2(dtbbpy)PFs (1.2 mol%), solvent (2 mL), room temperature, 3 W blue LEDs, 18 h.
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Isolated yield.

Table S4. Screen of Base

g“ Q I{dF (Me)ppylx(dtbbpy)PFs
CF;3 + “oH Ot CN
base, 420 nm, CH3;CN

1a 2b 3a
Entry Base 4a Yield (%)
1 Cs2CO3 Trace
2 CsOAc 30
3 K>COs 36
4 K3POq4 Trace
5 KOAc 35
6 KOH 29
7 Na2CO3 58
8 NaOH 40
9 PhCOOK 48

Reaction conditions: 1a (4 equiv), 2b (3 equiv), 3a (0.2 mmol, 1 equiv), base (2 equiv),
Ir[dF(Me)ppy]2(dtbbpy)PF¢ (1.2 mol%), CH3CN (2 mL), room temperature, 3 W blue LEDs, 18 h.
Isolated yield.

6. Gram-Scale Reaction

o
CFs (LI;H Q Ir[dF (Me)ppyl,(dtbbpy)PF O of O
+ oH * CN
Na,COg, 420 nm, CHyCN
cl

cl

1c 2b 3a 4c
4 eq 3 eq 3 mmol 723.8 mg, 61%

In a 250 ml round bottom flask, 1¢ (2.5 g, 12 mmol), 2b (1.2 g, 9 mmol), 3a (393.4 mg, 3
mmol), Na,CO3 (635.9 g, 6 mmol) and Ir[dF(Me)ppy]2(dtbbpy)PFs (1.2 mol%) were dissolved in
CH;CN (30 ml). The reactants were mixed evenly and then irradiated with a 30 W blue LEDs for
24 h. After the reaction, it was then extracted with ethyl acetate (3x100 mL), and the combined
organic extract was washed with saline (100 mL), dried with anhydrous sodium sulfate and
concentrated in vacuo. The crude mixture was directly purified by column chromatography on silica
gel (PE:EA = 30:1) by flash column chromatography to obtain the desired product 4¢ (723.8 mg,
61%).

N i Ir{dF(Me)ppyl,(dtbbpy)PFg
B<
©/\ ’ o * CN O O
Na,CO3, 420 nm, CH;CN ‘

r 2b 3a 4r
4eq 3eq 8 mmol 1.1699 g, 49%
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In a 250 ml round bottom flask, 1r (3.3 g, 32 mmol), 2b (3.3 g, 24 mmol), 3a (1.0 g, 8 mmol),
Na,COs3 (1.7 g, 16 mmol) and Ir[dF(Me)ppy]2(dtbbpy)PFs (1.2 mol%) were dissolved in CH3CN
(80 ml). The reactants were mixed evenly and then irradiated with a 30 W blue LEDs for 24 h. After
the reaction, it was then extracted with ethyl acetate (3x100 mL), and the combined organic extract
was washed with saline (100 mL), dried with anhydrous sodium sulfate and concentrated in vacuo.
The crude mixture was directly purified by column chromatography on silica gel (PE:EA = 30:1)
by flash column chromatography to obtain the desired product 4r (1.1699 g, 49%).

7. Mechanism Studies

7.1 TEMPO trapping experiment

|
+ B\OH ¥ CN  standard conditions o
> CF + N
TEMPO (5 equiv) ~O

4a 0% 12
Detected by HRMS
[M+H]* Calc. 262.1802
Found: 262.1811

Sample Name Position Vial 51 Instrument Name Instrument 1 User Name
Inj Vol 2 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  X1d ACQ Method CYF20201112-NORMAL.m Comment Acquired Time 3/18/2026 10:06:50

x10 7 |+ESI Scan (5.590 min) Frag=175.0v X1.d

" 12

0.95

0.94

0.85-
0.84
0.754
0.7

0.65+
i s,
©0-587 )K© Found: 262.1811
0.54

0.45+4
0.4+
0.35+
0.34
0.254
0.2
0.15+4
0.14
0.05+

o]

100 150 200 250 300 350 400 450 500 550 600 650 700

Figure S3. TEMPO trapping experiment

CH;CN (2.0 mL) was added to a 4 mL transparent glass bottle with magnetic stirring bars and
rubber plugs, then, TEMPO (1.0 mmol, 5.0 equiv), 1a (0.8 mmol, 4.0 equiv), 2b (0.6 mmol, 3.0
equiv), 3a (0.2 mmol, 1.0 equiv), Na,COj3 (0.4 mmol, 2.0 equiv) and Ir[dF(Me)ppy]2(dtbbpy)PFs
(1.2 mol%) were added to the bottle. The reaction mixture was irradiated with 3 W blue LEDs (420
nm, 100% intensity) for 18 hours at ambient temperature. TLC analysis indicates that no product
4a, and the TEMPO-trapped products 12 were obtained by HRMS.
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7.2 BHT trapping experiment

CN standard conditions

BHT (5 equiv)

OO

4a Trace

1a 2b 3a

Sample Name
1Inj Vol 2
Data Filename  X2.d

Position
InjPosition
ACQ Method

Vial 52 Instrument Name
SampleType

Comment

Instrument 1
Sample
CYF20201112-NORMAL.m

i
5 I

Detected by HRMS
[M+H]* Calc. 325.2162
Found: 325.2160

User Name

IRM Calibration Status

Acquired Time

Detected by HRMS
[M+H]* Calc. 483.2869
Found: 483.2856

Success
3/18/2026 10:16:29

x10 6 [+ESI Scan (5.639 min) Frag=175.0v X2.d

3.6
3.4
3.2 392.2946

3
2.8
2.6
2.4

22

2

Detected by HRMS
[M+H]* Calc. 325.2162
Found: 325.2160

1.8

14

16 14
325.2160

1.4

1.2

158.154
1 o8- 1540 269.1536

08
0.6 213.0918
0.4 |
490.2956
0.2

o b L

|.t..t. | I

611.1904

710.0991
il L

100 150 200 300 450 500 550
Sample Name

Inj Vol 2
Data Filename  X2.d

Position
InjPosition
ACQ Method

Vial 52 Instrument Name
SampleType

Comment

Sample
CYF20201112-NORMAL.m

600

Instrument 1

650 700

User Name

IRM Calibration Status

Acquired Time

750

800

Success
3/18/2026 10:16:29

%10 5 |+ESI Scan (7.204 min) Frag=175.0V X2.d

1.5+
1.45
1.4

15

483 2856

Detected by HRMS
0.8 o [M+H]* Calc. 483.2869
ugg: CF, Found: 483.2856

0.554 15

4826 4827 4828 4829 483 483.1 4832 4833 4834 4835

4836 4837

Figure S4. BHT trapping experiment
CH;CN (2.0 mL) was added to a 4 mL transparent glass bottle with magnetic stirring bars and
rubber plugs, then, BHT (1.0 mmol, 5.0 equiv), 1a (0.8 mmol, 4.0 equiv), 2b (0.6 mmol, 3.0 equiv),
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3a (0.2 mmol, 1.0 equiv), Na,COs (0.4 mmol, 2.0 equiv) and Ir[dF(Me)ppy]2(dtbbpy)PFs (1.2 mol%)
were added to the bottle. The reaction mixture was irradiated with 3 W blue LEDs (420 nm, 100%
intensity) for 18 hours at ambient temperature. After the reaction (monitored by TLC), TLC analysis
indicates that 4a was trace, and the BHT-trapped products 13 and 14 were obtained by HRMS.

8. Light on/off experiments

Six standard reaction mixtures were charged with 1a (0.2 mmol, 1 equiv.), 2b (0.6 mmol, 3
equiv.), 3a (0.8 mmol, 4 equiv.) and Ir[dF(Me)ppy]2(dtbbpy)PFs (1.2 mol%). The reaction mixture
was irritated with 3 W blue LEDs. After 15 min, the lamps were turned off, and one vial was
removed from the irradiation setup for analysis. The remaining five vials were stirred in the absence
of light for an additional 15 min. Then, one vial was removed for analysis, and the lamps were
turned back on to irradiate the remaining for reaction mixtures. Carry out this repetitive operation
until the last vial was reached. The reaction mixtures were analyzed by HPLC.

60

'y
=)
1

D 8

Yield/%

[
=
1

0 T T T
0 30 60 90

Time/min

Figure S5. Light on/off experiments

9. Stern-Volmer emission quenching experiments

Emission quenching experiments were recorded using a Techcomp FL-970 Fluorescence
Spectrometer. Ir[dF(Me)ppy]2(dtbbpy)PFs solutions were excited at 400 nm and the emission
intensity at 517 nm was observed. Prepare a 5x10° M CH3;CN solution of
Ir[dF(Me)ppy]2(dtbbpy)PFs. Then an appropriate amount of quencher was added to the measured
solution and the emission spectrum of the sample was collected.
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Figure S6. Ir[dF(Me)ppy]2(dtbbpy)PFs emission quenching experiment by 1a, 2b,
2b+Na;CO3, 3a.

10. DFT Calculations

Density functional theory (DFT) calculations were carried out using Gaussian 09 program.’
Geometrical optimization calculations were carried out at the PBE0-D3(BJ)®’/def2-TZVP? level
with the SMD continuum solvent model® for acetonitrile without any symmetry assumptions unless
otherwise stated. Harmonic vibration frequency calculations were performed at the same level for
verifying the resulting geometries as local minima (with all the frequencies real) or saddle points
(with only one imaginary frequency).
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qj Ir(IN=Ir[dF (Me)ppyl,(dtbbpy)*
Ir(II1)*=Ir[dF (Me)ppyl(dtbbpy)**
2b COy? IF(IV)=Ir[dF (Me)ppyla(dtbbpy)2**

‘
. HO-Bx -1
\ HO \©\ In kcal mol

) Ir(I11)
o oH @A
6AO/B\OH ©/ TS 0 CN

Vo Int-2 -59.6 \ O .)&@
-66.4 O

O
Ir(IV)

) e OO
voInt3 \

0s_OCN

? 0__CN

0.0 é

Ir(11)* 5.4

Ir(1V)

Int-4

\%\
1158 % O O
CN- 5 4r
-134.2

Figure S7. Energy profile of the reaction. Proposed reaction pathway. The Gibbs free energies were
calculated at the PBE0-D3(BJ)/def2-TZVP level with the SMD continuum solvent model for
acetonitrile.

DFT calculations indicate that the reaction is initiated by base-assisted formation of a boronate
intermediate, followed by single-electron transfer (SET) with the photoexcited Ir(III)* species to
generate an aryl radical. Using Na,COs as the base, this process is highly exergonic (Int-1, -25.7
kcal mol''; Int-2, -66.4 kcal mol!), facilitating efficient radical generation. The resulting aryl radical
undergoes addition to the alkene via TS-1 (AG$ = 6.8 kcal mol™!) to afford Int-3 (-105.1 kcal mol-
") In parallel, the reduced photocatalyst converts the benzoyl cyanide substrate into its
corresponding radical anion (the energy to form the acyl radical from benzoyl cyanide was much
higher than that for the acyl cyanide anion radical), which subsequently couples with Int-3 through
TS-2 to form Int-4. Finally, spontaneous cyanide extrusion from Int-4 delivers the desired product,
rendering the overall reaction highly thermo-dynamically favorable.

Energies of Stationary Points

Supplementary Table S5. Electronic energies(EE), thermal corrections to Gibbs free energies
(Gceorr), and Gibbs free energies(G) of the stationary points calculated at the PBE0-D3(BJ)/def2-
TZVP level of theory with the SMD continuum solvent model for acetonitrile.

Table S5
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Geori(Ha) EE(Ha) G(Ha)

2b 0.117620 -447.267329 -447.149709

COs* -0.011364 -263.845662 -263.857026
Int-1 0.125449 -711.173154 -711.047705
-0COO0O-B(OH); 0.020507 -440.348826 -440.328318
Int-2 0.085344 -270.662533 -270.577190

1r 0.102549 -309.400646 -309.298097

TS-1 0.202097 -580.066461 -579.864364

Int-3 0.207999 -580.144883 -579.936884
PhCOCN~ 0.072665 -437.604428 -437.531762
TS-2 0.303396 -1017.740747 -1017.437351
Int-4 0.311018 -1017.796693 -1017.485675

CN- -0.014051 -92.880289 -92.894340

4r 0.304872 -924.925642 -924.620770
PhCOCN 0.075074 -437.484821 -437.409746
PhCO’ 0.066550 -344.665382 -344.598832
Ir(111) 0.649236 -2345.786293 -2345.137057
Ir(IID)* 0.643968 -2345.689905 -2345.045938
Ir(IV) 0.646358 -2345.578772 -2344.932414

S13



Cartesian coordinates of the optimized geometries
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0.06580700
1.45324100
2.17127500
1.45480900
0.07067400
-0.65768000
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-2.86765800
-2.86297600
-0.46642100
1.99174200
1.99542700
-0.46026400
4.06903000
4.05605100
4.05735700
-3.82930500
-3.82486800

0.00000000
-1.25625600
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0.36592000
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1.71201000
1.29726900
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1.14347000
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0.00025100
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0.93531700
-1.23752700

-2.13254800
-1.10696400
-0.17767100
-0.87859500
1.00556800
1.62503300
1.96170200
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-0.01573500
-0.01735600
-0.00032400
0.01664400
0.01548300
0.00005200
0.00045000
0.00040400
0.03435600
-0.03396700
-0.02873700
-0.03152600
0.03080100
0.02856600
-0.00591100
0.88327900
-0.87493900
0.02736600
-0.02931900

0.00000000
0.00000000
0.00000000
0.00000000

-0.23476100
0.23972900
-0.65036400
1.47606300
-0.28484000
0.94588300
-1.39604200



T ZZIZEEZEEZIZI T ZTOO00O0000A0

-0OCOO-B(OH); 0

o

T T O O WO o ONn

Int-2 ©/

@]

T DI D DT O0O00000

-0.32848900
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-1.27129700
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-1.80118700
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-2.05427500

1.46408800

2.17930900
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-0.09978300
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-2.16143200
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-0.17656100
-0.74516500
-0.64671600
0.03173300
0.60345100
0.49986200
0.16589700
1.45256500
-1.34715100
-1.27271900
-1.10158500
1.14127300
0.97278700
-0.47507200
1.19605300
-0.10157500

0.00040200
-0.00004800
-0.00050700
-0.00020000
-0.00001500

0.00024000

0.00014300
-0.00013800
-0.00011400

-0.00000400
0.00000100
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0.00000100

-0.00000400

-0.00000600

0.00000400

-0.00001000
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-0.00000100

-0.00000700

-0.00017700
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2.72977200
2.72978600

0.01483800
-1.34824100
-2.24900000
-1.77154000
-0.40492700

0.51114800

1.94273400
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2.76449500
3.83099400
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2.40427500
1.32318500
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-1.65698400
-2.41076800
-2.24007000
-2.97012100
-3.88699100
-4.06457900
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1.08555600
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2.34509600
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1.01626500
2.47321000
1.82895700
0.62880800
-0.04487900
-1.18529900
-1.68309200
-1.02821800
0.11424000
-1.69509000
2.47080800
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0.87974900
-0.87954200

-0.00000500
-0.00000200
0.00000400
0.00000400
0.00000000
-0.00000400
-0.00000700
0.00000900
-0.00001100
-0.00000400
0.00000600
0.00000800
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-0.00002000
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0.00002500

0.41770500
0.37768400
-0.11141400
-0.56937800
-0.54108600
-0.04711700
0.26877900
-0.50689600
-0.15360300
1.06150900
1.34609700
0.42554500
-0.78491100
-1.07023200
-0.13708900
0.80059300
0.73365800
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2.26398300
0.34606000
-0.58537800
-0.27269200
-1.83139200
-1.52401000
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-3.36746300
-2.40858000
-2.12868500
-2.82361700
-4.06057000
-3.70859100
-2.76600100
-2.12269900
-2.45899000
-3.41926200
-3.76183300
-4.32004300
-4.42282000
-3.65735100
0.87146500
4.57449000
5.39313800

-0.00473300
2.21462900
1.69246100
0.69902100
0.22808800
0.70119900
1.72231400
2.58658800

1.28203400
0.71569900
1.45818100
2.81188900
3.37235400
-1.28997100
-2.59008300
-3.38581400
-2.83198500
-1.47020100
-0.72388000
-1.70566700
-2.22875100
-1.73534200
-0.71191400
-0.23686900
-0.70879600
-2.71540700
-3.44248000
-3.11272600
-2.10361300
-1.38426200
-1.70447400
3.41989800
2.69428800
1.68742400
1.37001800
2.08790600
3.09286200
3.80185400
2.99175900

3.01584100

3.82357700

-0.14245000

-3.63383700

-3.03613200

S23

-0.00700000
-3.40976000
-2.12580700
-1.92040300
-2.93604800
-4.23048400
-4.45067700

0.52555400
0.25125000
0.10783700
0.25508600
0.55590900
0.68380800
-0.32907300
-0.60123800
-0.76305500
-0.64053200
-0.35315600
-0.20046900
2.15702400
3.44629700
4.45191700
4.19015100
2.89318300
1.91140600
-1.33671800
-0.20059500
0.94424100
0.98875500
-0.19929800
-1.36315700
0.33854700
1.46008500
1.44448500
0.25050200
-0.92382000
-0.83625600
-1.92481100
2.61788300
-2.46605400
2.04681700
5.24525200
-0.80124700
-1.94980500
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5.37906100
4.29399700
4.55254900
5.83721100
4.53261800
4.52621700
0.62683600
-2.60376600
0.58141800
-1.25737600
-0.07306300
4.32291600
1.91032200
-0.08790300
1.88364600
4.31701500
-2.42992300
-1.00224600
0.70015500
-4.79981700
-2.64897700
-4.80362600
-2.54821900
1.47104200
1.54843400
0.28223900
6.31888700
4.83829500
5.66119200
6.30782500
4.81606000
5.64108600
3.72980100
3.73849800
5.24177900
6.69385500
5.91526600
5.91627700
5.41583400
3.64900100
4.54406200
4.53517700
5.40873900
3.64149700

-3.54713500
-5.09927200
3.66591700
2.86549200
4.80075200
4.25807500
0.13336600
3.00331900
-0.56870200
2.13296800
2.99938600
0.97066600
4.42299400
-3.00220800
-4.43465400
-0.98770700
-3.01977900
-2.14691000
0.56274800
-4.23174400
-1.18029800
4.20572600
1.16407100
-0.92704200
0.60576900
0.33055800
-3.60367100
-3.07917100
-1.99493200
-4.11355200
-3.96751300
-2.51623100
-5.58248000
-5.21823200
-5.63126100
3.52735500
2.05815700
2.43413300
5.43069900
5.43213200
4.40690000
3.46890400
4.88479400
4.87719600

S24

0.49965000
-1.10956500
0.74623300
0.57306200
-0.28223300
2.15902300
-5.32678600
-3.58821000
-2.69648600
-5.44701600
0.62686000
0.13356900
0.90917900
-0.69483700
-0.98227100
-0.24314700
3.65643200
5.45262000
2.62408500
-0.20133200
-2.29484800
0.37269800
2.36763600
5.71404100
4.83055600
6.03574300
-2.07366000
-2.89067400
-1.75855400
0.39432800
1.33693200
0.74782500
-0.30783500
-2.04343400
-1.21676100
0.71725100
1.30612500
-0.42838800
-0.14969500
-0.16944300
-1.30185000
2.91545700
2.31005100
2.32139800
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1.21250000
1.31488400
0.00057300

-0.75033800
-1.85101200
-1.72908200
-0.86535600
-0.12635500
-0.19550800
-1.08800500

0.86300900
0.92290800
2.15870900
3.32647500
3.26396000
1.96764200
0.92290600
0.86166900
1.96710800
3.25751200
3.32065400
2.15924800
-1.58589100
-1.62299800
-0.81409300
0.03994100
0.02402100
-0.75812200
-3.65243700
-3.94200700
-3.28039800
-2.34413800
-2.09007500
-2.74755500
-3.97877200
-3.61738300
-2.69786200
-2.09981600
-2.42981300
-3.37587100
-3.74103900
-4.19884100

0.91725100
-0.62369900
-0.32789800

-0.00195200
2.24743100
1.70995300
0.68788500
0.20604200
0.69821300
1.74145600
2.61036000

1.29094400
0.69578800
1.48136600
2.82121000
3.40057900
-1.28654900
-2.60120600
-3.39467500
-2.81706900
-1.47278300
-0.68741500
-1.74290600
-2.29658600
-1.78405400
-0.71772000
-0.20996600
-0.69941100
-2.84618500
-3.55411500
-3.19567000
-2.16899000
-1.45284000
-1.81071900
3.50308600
2.80516200
1.78260400
1.42773500
2.13275200
3.14747600
3.83279000
3.14843800

S25

-5.81412600
-4.94801900
-6.09536700

0.00005300
-3.40598000
-2.12777600
-1.92039300
-2.91923100
-4.21188500
-4.43813800
0.48294300
0.23952100
0.10285200
0.26151500
0.52758700
0.63273400
-0.30836700
-0.55532100
-0.72007500
-0.62465600
-0.36060000
-0.18921300
2.16455800
3.44113100
4.43469700
4.17104700
2.88278900
1.92139100
-1.35360900
-0.19868100
0.95770600
0.99786400
-0.20573000
-1.38435600
0.35007500
1.49107500
1.47775100
0.26661000
-0.92504600
-0.83883600
-1.92722100
2.64386100
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-4.28989300
-3.57785300
0.93716000
4.53372900
5.34946900
5.35959600
4.24154700
4.49246400
5.78908300
4.47912800
4.45074800
0.64999100
-2.53713700
0.54228400
-1.18440300
-0.13038100
4.28562600
1.83287300
-0.13198100
1.82360000
4.28434500
-2.27824500
-0.84373100
0.65759800
-4.66175200
-2.56688800
-4.70854600
-2.46027200
1.60993300
1.54064800
0.35575800
6.26757500
4.78227100
5.63120200
6.27991700
4.80065100
5.63707900
3.68475400
3.67190200
5.18439700
6.63872200
5.86523600
5.88378900
5.34947500

-3.19264200
-3.89031100
-0.13656500
-3.63009600
-3.05038000
-3.55324700
-5.09613800
3.69269600
2.90514100
4.80563500
4.32077500
0.12324200
3.05937300
-0.60714000
2.16375400
3.03192400
0.99355600
4.45425300
-3.02488400
-4.44542100
-0.98811100
-3.12695000
-2.21956200
0.62213200
-4.36305000
-1.29323500
4.30229600
1.27213800
-0.90033700
0.67466900
0.25365200
-3.62881700
-3.08633900
-2.01180200
-4.13392100
-3.95905400
-2.52413400
-5.57433100
-5.21472200
-5.63554900
3.57784300
2.11317300
2.45181200
5.45432500

526

-2.47544700
2.06074900
5.20991800
-0.79942000
-1.95851900
0.48818200
-1.10031600
0.71313400
0.57332400
-0.33955700
2.11018500
-5.29678100
-3.58822100
-2.66855600
-5.43248400
0.57445000
0.16590200
0.83694000
-0.63455300
-0.92519800
-0.27571000
3.65193600
5.427754700
2.60459300
-0.19657200
-2.31788800
0.38329500
2.40244100
5.60876400
4.80156000
6.04955400
-2.09552600
-2.89264500
-1.77251400
0.37770900
1.33573600
0.72671200
-0.29038000
-2.02570200
-1.21907100
0.71330600
1.32315400
-0.41700900
-0.20725500
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3.58343200
4.51520100
4.46400300
5.32236000
3.55547000
1.23613700
1.33551700
0.02717400

-0.70333200
-1.77950000
-1.67764200
-0.79833600
-0.03579100
-0.08577700
-0.98994500

0.91038000
0.95751600
2.18815500
3.36387000
3.31134800
2.02198900
0.94724300
0.88735700
1.99320500
3.28145500
3.34620900
2.18347600
-1.65986100
-1.74869800
-0.94670400
-0.04305500
-0.00600300
-0.78036000
-3.77489500
-4.07872500
-3.38894500
-2.42843700
-2.13926700
-2.83542900
-4.06224400
-3.74674300
-2.81056100

5.42537500
4.38846000
3.54960800
4.96488800
4.92991900
0.90616100
-0.63039600
-0.34206200

-0.00335500
2.10473500
1.62460600
0.62931000
0.12119600
0.55311800
1.57212200
2.59969600
1.28932800
0.68061900
1.45787300
2.79814900
3.38794300
-1.30821400
-2.61459700
-3.41750300
-2.84147400
-1.49739700
-0.70815600
-1.62753800
-2.10755600
-1.57718500
-0.56052100
-0.12874800
-0.63509500
-2.76937600
-3.45151600
-3.07713900
-2.06953000
-1.39566500
-1.76286000
3.45876700
2.77631100
1.76619300

527

-0.26011700
-1.34958700
2.88532700
2.25565900
2.25242000
-5.78449400
-4.90792300
-6.06587900

-0.00249900

-3.51374200
-2.20832200
-1.93853600
-2.91074800
-4.22271500
-4.51078100
0.51625000
0.26094200
0.12964600
0.29001700
0.56207400
0.67440800
-0.28010500
-0.53502300
-0.69609400
-0.58589400
-0.31498500
-0.15228400
2.21412600
3.52053000
4.50885600
4.21110700
2.89862300
1.93487900
-1.24585600
-0.08297100
1.04984700
1.05816600
-0.15659100
-1.30840000
0.11623900
1.27584900
1.32767700
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-2.13003400
-2.43127000
-3.38780800
-3.69736900
-4.39234200
-4.43564100
-3.68726900
0.84977200
4.55996300
5.37884600
5.38418000
4.27110900
4.54965200
5.83963700
4.54473200
4.52158700
0.79422300
-2.47731400
0.64097200
-1.07471300
-0.08389800
4.32038400
1.89558900
-0.11060900
1.84932100
4.31181800
-2.44621200
-1.02152600
0.66945300
-4.81988400
-2.65447400
-4.80061900
-2.61979900
1.48309900
1.49614700
0.26474700
6.29815100
4.81311100
5.65839900
6.30491300
4.82306300
5.66126700
3.71049700
3.70530400

1.39557900
2.06975300
3.08098300
3.74848700
3.12506500
-3.11477300
-3.74439000
0.04443200
-3.65445400
-3.07746500
-3.57616100
-5.12181300
3.65916600
2.86096900
4.77217100
4.28896200
-0.05399300
2.89477800
-0.66926000
1.95144800
3.02395500
0.96484600
4.44222300
-3.03049200
-4.46802400
-1.01762200
-2.89558400
-1.95632900
0.65981600
-4.23928900
-1.27622900
4.24940300
1.27957500
-0.71756500
0.80676900
0.50856300
-3.65509200
-3.11503400
-2.03794700
-4.15748800
-3.97939800
-2.54672600
-5.59800200
-5.24338300

528

0.16765800
-1.04393400
-1.02462900
-2.15168200

2.40335000

-2.36558900
2.18009100

5.24328600
-0.75474000
-1.91308500

0.53363000
-1.05350000

0.74353700

0.59886000

-0.30927400

2.13998600
-5.26458400
-3.74247700
-2.61378600
-5.52375900

0.60263600

0.19199000

0.88118700
-0.61948100
-0.90237200
-0.22082400

3.75698700

5.52268800

2.59369500
-0.05505000
-2.25968900

0.09688300

2.27701400

5.70559700

4.80606700

6.04213300
-2.04807400
-2.84810400
-1.72858800

0.42707600

1.38101400

0.77111200
-0.24503900
-1.98079600
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5.21489300
6.69600300
5.91083700
5.92734100
5.42216300
3.65514400
4.57158200
4.52919400
5.40041100
3.63295700
1.42242000
1.44539900
0.19932000

-5.66138700
3.52584600
2.06670000
2.40814800
5.41275900
5.40032400
4.35378700
3.51804700
4.92440400
4.90689800
0.70693000

-0.81619100

-0.51881000

S29

-1.16661500
0.73743300
1.34676500

-0.39233500

-0.18186600

-0.22712700

-1.31915600
2.91553000
2.28248300
2.28577400

-5.73554500

-4.83430100

-6.05572400



11. Characterization Data of Compounds

O

(Tl

3,3,3-trifluoro-2-(4-methylbenzyl)-1,2-diphenylpropan-1-one (4a): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 4a (58%, 42.7 mg) as a light yellow liquid. 'H
NMR (400 MHz, CDCl3) 6 7.50 — 7.45 (m, 2H), 7.44 — 7.36 (m, 6H), 7.26 — 7.21 (m, 2H), 6.87 (d,
J=17.9 Hz, 2H), 6.67 (d, J= 8.0 Hz, 2H), 3.84 (dd, J = 65.5, 14.5 Hz, 2H), 2.22 (s, 3H). *C {'H}
NMR (101 MHz, CDCl) 6 194.5, 136.6, 136.2, 135.4, 132.6, 131.8, 130.7, 130.4, 128.9, 128.8
128.6, 128.5, 128.2, 125.6 (d, J = 285.6 Hz), 65.6 (q, J = 21.9 Hz), 39.2 (d, J = 1.1 Hz), 21.0. °F
NMR (377 MHz, CDCl3) 6 -64.63. HRMS (ESI-TOF) for C23H20F30 ([M+H]"): calcd. 369.1460;
found: 369.1452.

O

3,3,3-trifluoro-2-(4-fluorophenyl)-2-(4-methylbenzyl)-1-phenylpropan-1-one (4b): Purification
by column chromatography (silica gel, PE/EA = 30:1) afforded 4b (71%, 55.2 mg) as a white solid
(113-114 °C). 'H NMR (400 MHz, CDCl3) 4 7.51 — 7.42 (m, 3H), 7.39 — 7.32 (m, 2H), 7.31 — 7.23
(m, 2H), 7.12 — 7.04 (m, 2H), 6.88 (d, /= 7.9 Hz, 2H), 6.66 (d, J= 7.9 Hz, 2H), 3.81 (dd, /=734,
14.4 Hz, 2H), 2.23 (s, 3H). 1*C {'H} NMR (101 MHz, CDCl;) 8 194.1, 162.8 (d, J = 249.7 Hz),
136.7, 135.9, 132.8, 131.4, 131.2 (d, J = 3.6 Hz), 130.7, 130.5, 130.4, 128.6, 128.3, 125.5 (d, J =
285.5 Hz), 115.9 (d, J=21.6 Hz), 65.1 (q, J= 21.8 Hz), 39.3, 21.0. '°F NMR (377 MHz, CDCl5) §
-64.96, -112.40. HRMS (ESI-TOF) for C23H19F4O ([M+H]"): caled. 387.1367; found: 387.1363.

O

(J Tl

Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-phenylpropan-1-one (4c): Purification
by column chromatography (silica gel, PE/EA = 30:1) afforded 4c¢ (82%, 65.8 mg) as a white solid
(141-143 °C). '"H NMR (400 MHz, CDCl3)  7.52 — 7.42 (m, 3H), 7.37 — 7.23 (m, 6H), 6.88 (d, J =
7.9 Hz, 2H), 6.66 (d, J = 7.9 Hz, 2H), 3.80 (dd, J = 73.6, 14.4 Hz, 2H), 2.23 (s, 3H). 1*C {'H} NMR

(101 MHz, CDCl3) & 194.0, 136.8, 135.8, 135.1, 133.9, 132.9, 131.3, 130.7, 130.4, 130.0, 129.1,
S30



128.6, 128.3, 125.4 (d, J = 285.6 Hz), 65.2 (q, J = 22.0 Hz), 39.2 (d, J = 0.9 Hz), 21.0. '°F NMR
(377 MHz, CDCls) § -64.78. HRMS (ESI-TOF) for Co3H6CIF50 ([M+H]"): calcd. 403.1071; found:
403.1062.

2-(2-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-phenylpropan-1-one (4d): Purification
by column chromatography (silica gel, PE/EA = 30:1) afforded 4d (10%, 8.1 mg) as a colorless
liquid. '"H NMR (400 MHz, CDCl3) 8 7.65 (d, J = 7.8 Hz, 2H), 7.50 — 7.40 (m, 2H), 7.29 (dt, J =
6.8,3.9 Hz, 3H), 7.22 (dd, J= 8.3, 7.6 Hz, 2H), 6.84 (d, J= 7.9 Hz, 2H), 6.62 (d, J=7.9 Hz, 2H),
3.93 (dd, J = 89.7, 15.0 Hz, 2H), 2.22 (s, 3H). 13C {!H} NMR (101 MHz, CDCls) & 193.1, 136.2,
134.1, 132.9, 132.2, 131.7, 130.9, 129.8, 129.7, 128.2, 127.9, 127.5, 125.6 (d, J = 287.5 Hz), 65.7
(q, J = 22.4 Hz), 29.7, 21.0. F NMR (377 MHz, CDCls) & -60.78. HRMS (ESI-TOF) for
C23H1oCIF30 ([M+H]"): caled. 403.1071 found: 403.1073.

0]
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Br

2-(4-bromophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-phenylpropan-1-one (4¢): Purification
by column chromatography (silica gel, PE/EA = 30:1) afforded 4e (75%, 67.7 mg) as a white solid
(138-139°C). 'H NMR (400 MHz, CDCl3) § 7.54 — 7.43 (m, 5H), 7.31 — 7.22 (m, 4H), 6.88 (d, J =
7.9 Hz, 2H), 6.66 (d, J = 7.8 Hz, 2H), 3.80 (dd, J= 73.7, 14.4 Hz, 2H), 2.23 (s, 3H). 1*C {'H} NMR
(101 MHz, CDCls) 8 193.9, 136.8, 135.8, 134.5, 132.9, 132.0, 131.3, 130.7, 130.4, 130.3, 128.6,
128.3,125.3 (d, J=285.5 Hz), 123.3,65.3 (g, J=22.5 Hz), 39.1, 21.0. ’F NMR (377 MHz, CDCl5)
8 -64.77. HRMS (ESI-TOF) for C23H9BrF30 ([M+H]"): calcd. 447.0566; found: 447.0569.

O
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3,3,3-trifluoro-2-(4-methylbenzyl)-1-phenyl-2-(4-(trifluoromethyl)phenyl)propan-1-one (4f):

S31



Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 4f (76%, 66.8 mg) as a
white solid (117-118 °C). 'H NMR (400 MHz, CDCl;) § 7.64 (d, J = 8.4 Hz, 2H), 7.53 — 7.41 (m,
SH), 7.30 — 7.25 (m, 2H), 6.88 (d, J= 7.9 Hz, 2H), 6.66 (d, /= 8.0 Hz, 2H), 3.84 (dd, /= 85.9, 14.4
Hz, 2H), 2.23 (s, 3H). 1*C {!H} NMR (101 MHz, CDCl3) 8 193.6, 139.4, 136.9, 135.5, 133.0, 131.1,
131.0 (d, /=32.9 Hz), 130.8, 130.4, 129.1, 128.6, 128.3, 125.9 (d, J = 164.5 Hz), 125.7 (¢, J=3.6
Hz), 123.1 (d, J = 151.2 Hz), 65.7 (q, J = 22.0 Hz), 39.3, 21.0. "’F NMR (377 MHz, CDCl;) § -
62.78, -64.46. HRMS (ESI-TOF) for C24H1sFsONa ([M+Na]"): caled. 459.1154; found: 459.1155.

)

methyl  4-(1,1,1-trifluoro-2-(4-methylbenzyl)-3-0x0-3-phenylpropan-2-yl)benzoate  (4g):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 4g (31%, 26.3 mg) as a
light yellow liquid. '"H NMR (400 MHz, CDCls) 6 8.03 (d, J = 8.6 Hz, 2H), 7.49 — 7.40 (m, 5H),
7.27-17.21 (m, 2H), 6.87 (d, J= 7.9 Hz, 2H), 6.66 (d, J= 8.0 Hz, 2H), 3.96 — 3.91 (m, 4H), 3.73 (d,
J =144 Hz, 1H), 2.23 (s, 3H). 3C {'H} NMR (101 MHz, CDCl;) & 193.8, 166.4, 140.3, 136.7,
135.7, 132.9, 131.3, 130.8, 130.4, 129.9, 128.8, 128.5, 128.2, 125.4 (d, /= 285.8 Hz), 65.8 (q, J =
22.4Hz), 52.3,39.4,21.0. ”F NMR (377 MHz, CDCl;) § -64.19. HRMS (ESI-TOF) for C2sH2,F303
([M+HT"): calcd. 427.1516; found: 427.1513.

O

J

TN

2-(4-(tert-butyl)phenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-phenylpropan-1-one (4h):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 4h (75%, 63.4 mg) as
a colorless liquid. "H NMR (400 MHz, CDCl3) § 7.48 (d, J = 8.4 Hz, 2H), 7.45 — 7.37 (m, 3H), 7.33
(d,J=8.3 Hz, 2H), 7.28 — 7.23 (m, 2H), 6.87 (d, /= 7.8 Hz, 2H), 6.66 (d, /= 7.6 Hz, 2H), 3.83 (dd,
J=58.9,14.5 Hz, 2H), 2.22 (s, 3H), 1.33 (s, 9H). '3C {'H} NMR (101 MHz, CDCls) § 194.7, 152.0,
136.5,136.3,132.6, 132.2, 131.9, 130.6, 130.4, 128.5, 128.2, 128.2, 125.8, 125.7 (d, J=285.5 Hz),
65.2 (q, J = 21.8 Hz), 39.1, 34.6, 31.3, 21.0. ’F NMR (377 MHz, CDCls) 6 -64.83. HRMS (ESI-
TOF) for C27HasF30 ([M+H]"): caled. 425.2087; found: 425.2089.

S32



3,3,3-trifluoro-2-(4-methoxyphenyl)-2-(4-methylbenzyl)-1-phenylpropan-1-one (4i):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 4i (79%, 63.5 mg) as a
white solid (120-122 °C). 'H NMR (400 MHz, CDCl3) § 7.54 — 7.47 (m, 2H), 7.46 — 7.41 (m, 1H),
7.33(d,J=17.6 Hz, 2H), 7.26 (t, J = 8.0 Hz, 2H), 6.96 — 6.86 (m, 4H), 6.67 (d, J = 6.6 Hz, 2H), 3.92
—3.72 (m, 5H), 2.23 (s, 3H). *C {'H} NMR (101 MHz, CDCl3) 8 194.6, 159.8, 136.6, 136.2, 132.6,
131.8,130.6, 130.5, 129.8, 128.5, 128.2, 127.1, 124.2, 114.3, 64.9 (q, /= 21.9 Hz), 55.3, 39.1, 21.0.
YF NMR (377 MHz, CDCl3) & -65.23. HRMS (ESI-TOF) for CosHxF30: ([M+H]Y): calcd.
399.1566; found: 399.1573.

3,3,3-trifluoro-2-(2-methoxyphenyl)-2-(4-methylbenzyl)-1-phenylpropan-1-one 4j):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 4j (37%, 29.5 mg) as a
colorless liquid. "H NMR (400 MHz, CDCl3) 8 7.64 (d, J= 7.7 Hz, 2H), 7.43 — 7.35 (m, 2H), 7.35
—7.29 (m, 1H), 7.19 (t, J=7.9 Hz, 2H), 6.99 (t, J= 7.2 Hz, 1H), 6.84 (d, /= 7.9 Hz, 2H), 6.69 (d,
J=1709 Hz, 1H), 6.61 (d, J= 7.9 Hz, 2H), 3.76 (dd, J = 71.8, 14.5 Hz, 2H), 3.20 (s, 3H), 2.21 (s,
3H). 3C NMR (101 MHz, CDCls) § 193.8, 156.6, 136.2, 135.8, 132.9, 132.2, 131.0, 129.7, 128.9,
128.2, 128.0, 127.6, 125.5, 124.5, 121.3, 111.8, 63.40 (q, J = 21.9 Hz), 54.6, 38.0, 21.0. ’F NMR
(377 MHz, CDCl3) 6 -62.43. HRMS (ESI-TOF) for C24H2F30; ([M+H]Y): caled. 399.1566; found:
399.1575.

0]

2-methyl-1,2-diphenyl-3-(p-tolyl)propan-1-one (4Kk): Purification by column chromatography
(silica gel, PE/EA = 30:1) afforded 4k (37%, 23.3 mg) as a colorless liquid. '"H NMR (400 MHz,
CDCl) 6 7.47 (d, J= 7.3 Hz, 2H), 7.39 — 7.27 (m, 4H), 7.24 — 7.14 (m, 4H), 6.89 (d, /= 7.8 Hz,
2H), 6.52 (d, J= 7.9 Hz, 2H), 3.36 — 3.24 (m, 2H), 2.25 (s, 3H), 1.53 (s, 3H). '3C {'H} NMR (101
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MHz, CDCl3) 6 203.4, 142.9, 136.8, 135.6, 134.2, 131.6, 130.8, 129.7, 128.7, 128.2, 128.0, 127.0,
126.9, 55.4, 45.9, 22.6, 21.0. HRMS (ESI-TOF) for C23H230 ([M+H]"): calcd. 315.1743; found:
315.1748.

0]

F

2-(4-fluorophenyl)-2-methyl-1-phenyl-3-(p-tolyl)propan-1-one (4l): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 41 (53%, 35.5 mg) as a white solid (60-62 °C).
'"H NMR (400 MHz, CDCl3) 4 7.50 — 7.44 (m, 2H), 7.41 — 7.35 (m, 1H), 7.26 — 7.21 (m, 2H), 7.14
—7.08 (m, 2H), 7.05 — 6.98 (m, 2H), 6.91 (d, J= 7.8 Hz, 2H), 6.51 (d, /= 8.0 Hz, 2H), 3.27 (s, 2H),
2.26 (s, 3H), 1.53 (s, 3H). 3C {'"H} NMR (101 MHz, CDCl;3)  203.2, 161.8 (d, J=246.2 Hz), 138.7
(d, J=3.3 Hz), 136.6, 135.7, 133.9, 131.8, 130.8, 129.7, 128.5 (d, /= 7.9 Hz), 128.3, 128.0, 115.6
(d, J=21.2 Hz), 54.9,46.1,22.7,21.0. "°F NMR (377 MHz, CDCl3) 3 -115.51. HRMS (ESI-TOF)
for C23H2FO ([M+H]Y): caled. 333.1649; found: 333.1641.

O

Cl

2-(4-chlorophenyl)-2-methyl-1-phenyl-3-(p-tolyl)propan-1-one (4m): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 4m (60%, 42.4 mg) as a colorless liquid. 'H
NMR (400 MHz, CDCls) 6 7.46 (d, J = 8.1 Hz, 2H), 7.38 (t, /= 7.4 Hz, 1H), 7.28 (d, J = 8.5 Hz,
2H), 7.26 — 7.21 (m, 2H), 7.08 (d, J = 8.4 Hz, 2H), 6.91 (d, J = 7.8 Hz, 2H), 6.52 (d, J = 7.8 Hz,
2H),3.27 (q,J = 13.5 Hz, 2H), 2.26 (s, 3H), 1.53 (s, 3H). *C {'H} NMR (101 MHz, CDCl3) § 202.9,
141.6, 136.5, 135.8, 133.8, 132.9, 131.8, 130.8, 129.7, 128.9, 128.3, 128.1, 55.1, 46.0, 22.6, 21.0.
HRMS (ESI-TOF) for C»3H2,C10 ([M+H]"): caled. 349.1354; found: 349.1352.

)

Br
2-(4-bromophenyl)-2-methyl-1-phenyl-3-(p-tolyl)propan-1-one (4n): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 4n (44%, 34.7 mg) as a colorless liquid. 'H
NMR (400 MHz, CDCl3) 6 7.47 (s, 1H), 7.46 — 7.44 (m, 2H), 7.43 — 7.42 (m, 1H), 7.41 — 7.35 (m,
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1H), 7.24 (t, J = 5.8 Hz, 2H), 7.05 — 6.99 (m, 2H), 6.91 (d, J= 7.8 Hz, 2H), 6.52 (d, J = 8.0 Hz, 2H),
3.27 (q, J = 13.5 Hz, 2H), 2.26 (s, 3H), 1.52 (s, 3H). *C {'H} NMR (101 MHz, CDCls) & 202.8,
142.2, 136.4, 135.8, 133.7, 131.9, 130.8, 129.7, 128.7, 128.3, 128.1, 121.0, 55.1, 45.9, 22.6, 21.0.
HRMS (ESI-TOF) for C23H2,BrO ([M+H]"): calcd. 393.0843; found: 393.0848.

0]

2-(4-methylbenzyl)-1,2-diphenylbutan-1-one (40): Purification by column chromatography
(silica gel, PE/EA = 30:1) afforded 40 (31%, 20.5 mg) as a light yellow liquid. 'H NMR (400 MHz,
CDCls3) 6 7.49 (d, J=7.6 Hz, 2H), 7.36 (t, /= 7.4 Hz, 1H), 7.31 — 7.25 (m, 3H), 7.21 (t,J= 7.8 Hz,
2H), 7.15-7.10 (m, 2H), 6.86 (d, J= 7.9 Hz, 2H), 6.41 (d, /= 7.9 Hz, 2H), 3.32 (dd, /= 67.7, 13.8
Hz, 2H), 2.24 (s, 3H), 2.14 — 1.97 (m, 2H), 0.85 (t, J = 7.4 Hz, 3H). 1*C {{H} NMR (101 MHz,
CDCls) 6 203.0, 142.9, 137.1, 135.6, 134.0, 131.7, 130.4, 129.7, 128.7, 128.2, 128.0, 127.3, 127.0,
59.4, 40.8, 25.6, 21.0, 8.6. HRMS (ESI-TOF) for Co4H2sO ([M+H]"): caled. 329.1900; found:
329.1887.

2,2,2-trifluoroethyl 2-methyl-2-(4-methylbenzyl)-3-oxo-3-phenylpropanoate (4p): Purification
by column chromatography (silica gel, PE/EA = 30:1) afforded 4p (51%, 37.3 mg) as a colorless
liquid. "H NMR (400 MHz, CDCls) 8 7.82 (d, J = 7.5 Hz, 2H), 7.58 — 7.52 (m, 1H), 7.44 (t,J= 7.7
Hz, 2H), 7.05 (d, J= 7.8 Hz, 2H), 6.91 (d, /= 8.0 Hz, 2H), 4.35 (q, /= 8.4 Hz, 2H), 3.43 — 3.33 (m,
2H), 2.30 (s, 3H), 1.55 (s, 3H). 1*C {'"H} NMR (101 MHz, CDCls) & 196.3, 172.4, 136.8, 135.6,
132.9,132.3,130.1, 129.0, 128.7, 128.4, 122.5 (d, /= 277.6 Hz), 60.8 (q, /= 37.0 Hz), 58.4, 41.8,
21.2, 21.0. F NMR (377 MHz, CDCl3) 6 -73.46. HRMS (ESI-TOF) for C20H20F303 ([M+H]"):
caled. 365.1395; found: 365.1372.

methyl 2-benzyl-2-(4-methylbenzyl)-3-oxo-3-phenylpropanoate (4q): Purification by column
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chromatography (silica gel, PE/EA = 30:1) afforded 4q (33%, 24.5 mg) as a colorless liquid. 'H
NMR (400 MHz, CDCl3) & 7.65 (d, J= 7.4 Hz, 2H), 7.42 (t, /= 7.4 Hz, 1H), 7.31 (t, J = 7.7 Hz,
2H), 7.17 = 7.09 (m, 3H), 7.05 — 6.99 (m, 2H), 6.95 (d, J = 8.0 Hz, 2H), 6.88 (d, J = 8.0 Hz, 2H),
3.38 (s, 3H), 3.37 — 3.25 (m, 4H), 2.21 (s, 3H). 3C {'H} NMR (101 MHz, CDCls) § 196.7, 173.2,
136.6, 136.5, 136.3, 132.9, 132.6, 130.4, 130.2, 128.9, 128.6, 128.5, 128.2, 126.9, 63.5, 51.9, 40.1,
39.9,21.1. HRMS (ESI-TOF) for C»sH2503 ([M+H]): calcd. 373.1798; found: 373.1799.

0]

1,2-diphenyl-3-(p-tolyl)propan-1-one (4r): Purification by column chromatography (silica gel,
PE/EA =30:1) afforded 4r (51%, 30.6 mg) as a white solid (67-69 °C). "H NMR (400 MHz, CDCl3)
87.90 (d,J=7.5Hz, 2H), 7.45 (t,J="7.3 Hz, 1H), 7.34 (t, J= 7.6 Hz, 2H), 7.25 (t, J=4.7 Hz, 4H),
7.22 —7.16 (m, 1H), 6.99 (q, J = 8.1 Hz, 4H), 4.80 (t, J = 7.2 Hz, 1H), 3.53 (dd, J = 13.8, 7.6 Hz,
1H), 3.02 (dd, J=13.8, 6.9 Hz, 1H), 2.26 (s, 3H). 1*C {!H} NMR (101 MHz, CDCl3) 4 199.4, 139.2,
136.8, 136.7, 135.6, 132.9, 129.02, 128.96, 128.9, 128.7, 128.5, 128.3, 127.2, 56.0, 39.7, 21.1.
HRMS (ESI-TOF) for C2;H200ONa ([M+Na]"): calcd. 323.1406; found: 323.1408.

O

1-phenyl-2,3-di-p-tolylpropan-1-on (4s): Purification by column chromatography (silica gel,
PE/EA = 30:1) afforded 4s (41%, 26.1 mg) as a white solid (95-97 °C). 'H NMR (400 MHz, CDCl;)
07.89(d,J=7.3Hz, 2H), 742 (t, J=7.4 Hz, 1H), 7.32 (t,J=7.6 Hz, 2H), 7.13 (d, /= 8.0 Hz, 2H),
7.06 (d, J= 8.0 Hz, 2H), 7.00 — 6.97 (m, 4H), 4.77 (t, J= 7.2 Hz, 1H), 3.52 (dd, J = 13.8, 7.7 Hz,
1H), 2.99 (dd, J= 13.8, 6.7 Hz, 1H), 2.26 (s, 3H), 2.25 (s, 3H). *C {'H} NMR (101 MHz, CDCl5)
8199.4,136.8,136.7,136.2, 135.5, 132.7, 129.6, 129.0, 128.9, 128.7, 128.4, 128.1, 55.5, 39.7, 21.0,
21.0. HRMS (ESI-TOF) for C23H230 ([M+H]"): calcd. 315.1743; found: 315.1748.

O

2-(4-(tert-butyl)phenyl)-1-phenyl-3-(p-tolyl)propan-1-one (4t): Purification by column
chromatography (silica gel, PE/EA =30:1) afforded 4t (57%, 41.1 mg) as a white solid (110-112 °C).
"H NMR (400 MHz, CDCl3) 4 7.90 (d, J = 7.4 Hz, 2H), 7.44 (t,J= 7.3 Hz, 1H), 7.34 (t, /= 7.7 Hz,
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2H), 7.28 (d, J = 8.3 Hz, 2H), 7.20 (d, J = 8.3 Hz, 2H), 7.00 (s, 4H), 4.81 (dd, J = 8.4, 5.9 Hz, 1H),
3.56 (dd, J= 13.8, 8.5 Hz, 1H), 2.99 (dd, J = 13.8, 5.9 Hz, 1H), 2.26 (s, 3H), 1.26 (s, 9H). '*C {'H}
NMR (101 MHz, CDCL) & 199.4, 149.9, 137.0, 137.0, 136.2, 135.5, 132.7, 129.0, 128.9, 128.7,
128.4, 127.8, 125.8, 55.3, 39.8, 34.4, 31.3, 21.0. HRMS (ESI-TOF) for CaeH90 ([M+H]"): calcd.
357.2213; found: 357.2222.

O

F

2-(4-fluorophenyl)-1-phenyl-3-(p-tolyl)propan-1-one ~ (4u):  Purification by  column
chromatography (silica gel, PE/EA =30:1) afforded 4u (47%, 30.1 mg) as a yellow solid (85-87 °C).
'"H NMR (400 MHz, CDCl3) 6 7.88 (d, /= 7.3 Hz, 2H), 7.46 (t,J= 7.4 Hz, 1H), 7.35 (t,J= 7.6 Hz,
2H), 7.21 — 7.16 (m, 2H), 7.00 (d, J = 7.9 Hz, 2H), 6.98 — 6.89 (m, 4H), 4.77 (t, J = 7.3 Hz, 1H),
3.48 (dd, J=13.8, 7.1 Hz, 1H), 3.00 (dd, J = 13.8, 7.4 Hz, 1H), 2.26 (s, 3H). 1*C {'H} NMR (101
MHz, CDCls) 6 199.3, 161.9 (d, J = 245.8 Hz), 136.6, 136.3, 135.7, 134.8 (d, J = 3.1 Hz), 133.0,
129.8 (d, J = 8.0 Hz), 129.0, 128.6, 128.5, 115.7 (d, J = 21.4 Hz), 55.0, 39.7, 21.0. '°F NMR (377
MHz, CDCl3) 6 -115.38. HRMS (ESI-TOF) for C»HFO ([M+H]"): caled. 319.1493; found:
319.1492.

2-(2-fluorophenyl)-1-phenyl-3-(p-tolyl)propan-1-one  (4v): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 4v (45%, 28.9 mg) as a colorless liquid.
"HNMR (400 MHz, CDCls) 6 7.92 (d, /= 7.5 Hz, 2H), 7.46 (t, J = 7.4 Hz, 1H), 7.36 (t,J= 7.6
Hz, 2H), 7.29 (td, J= 7.6, 1.6 Hz, 1H), 7.20 — 7.13 (m, 1H), 7.08 — 6.96 (m, 6H), 5.22 (t, J =
7.3 Hz, 1H), 3.51 (dd, J = 13.8, 7.7 Hz, 1H), 3.01 (dd, J = 13.8, 6.8 Hz, 1H), 2.26 (s, 3H). 1*C
{'H} NMR (101 MHz, CDCl;) & 198.7, 159.9 (d, J = 245.2 Hz), 136.3, 136.3, 135.7, 133.1,
129.0 (d, J=3.4 Hz), 129.0, 128.9, 128.8 (d, J = 8.4 Hz), 128.6, 128.5, 126.4 (d, J = 15.0 Hz),
124.6 (d, J=3.4 Hz), 115.7 (d, J = 22.8 Hz), 46.9, 38.6, 21.0. '’F NMR (377 MHz, CDCl5) § -
118.56. HRMS (ESI-TOF) for C2,H20FO ([M+H]"): calcd. 319.1493; found: 319.1488.
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2-(4-chlorophenyl)-1-phenyl-3-(p-tolyl)propan-1-one  (4w):  Purification by  column
chromatography (silica gel, PE/EA = 30:1) afforded 4w (62%, 41.8 mg) as a white solid (116-
117 °C). 'H NMR (400 MHz, CDCls) 8 7.87 (d, J= 7.6 Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H), 7.36 (t, J
= 7.7 Hz, 2H), 7.19 (dd, J= 26.9, 8.5 Hz, 4H), 6.97 (dd, J=25.3, 7.9 Hz, 4H), 4.76 (t, J= 7.3 Hz,
1H), 3.48 (dd, J = 13.8, 7.1 Hz, 1H), 3.00 (dd, J = 13.8, 7.5 Hz, 1H), 2.27 (s, 3H). 3C {'H} NMR
(101 MHz, CDCl3) 6 199.0, 137.6, 136.5, 136.2, 135.7, 133.0, 129.7, 129.0,129.0, 128.9, 128.6,
128.6, 55.2, 39.6, 21.0. HRMS (ESI-TOF) for C2H20ClO ([M+H]"): caled. 335.1197; found:
335.1197.

0]

Br

2-(4-bromophenyl)-1-phenyl-3-(p-tolyl)propan-1-one  (4x):  Purification by  column
chromatography (silica gel, PE/EA =30:1) afforded 4x (35%, 26.1 mg) as a white solid (145-146 °C).
'"H NMR (400 MHz, CDCls) & 7.87 (d, J = 7.4 Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H), 7.39 — 7.33 (m,
4H), 7.10 (d, J = 8.4 Hz, 2H), 6.97 (dd, J = 25.4, 7.9 Hz, 4H), 4.75 (t, J= 7.3 Hz, 1H), 3.48 (dd, J
=13.8,7.1 Hz, 1H), 2.99 (dd, J=13.8, 7.4 Hz, 1H), 2.26 (s, 3H). *C {'H} NMR (101 MHz, CDCl5)
6 199.0, 138.1, 136.5, 136.1, 135.7, 133.0, 132.0, 130.0, 129.0, 128.9, 128.6, 128.6, 121.1, 55.2,
39.5, 21.0. HRMS (ESI-TOF) for C22H20BrO ([M+H]"): calcd. 379.0692; found: 379.0679.

O

(T T

Cl
2-(4-chlorophenyl)-1-phenyl-2-(trifluoromethyl)pentan-1-one (5a): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 5a (56%, 38.2 mg) as a white solid (88-89 °C).
"H NMR (400 MHz, CDCl3)  7.50 — 7.41 (m, 3H), 7.41 — 7.31 (m, 4H), 7.29 — 7.25 (m, 2H), 2.66
—2.55 (m, 1H), 2.32 (t, J=12.4 Hz, 1H), 1.70 — 1.58 (m, 1H), 1.15 - 1.01 (m, 1H), 0.79 (t, /J=7.3
Hz, 3H). 1*C {1H} NMR (101 MHz, CDCl3) & 194.6, 135.4, 135.1, 134.3,132.8, 129.9, 129.5, 129.2,
128.4,125.7 (d, J=284.8 Hz), 63.21 (q, J=22.5 Hz), 35.8, 18.1, 14.8. ’F NMR (377 MHz, CDCl5)
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0 -68.03. HRMS (ESI-TOF) for CsH17CIF;0 ([M+H]"): calcd. 341.0915; found: 341.0913.
O

() e

Cl

2-(4-chlorophenyl)-1-phenyl-2-(trifluoromethyl)heptan-1-one (5b): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 5b (45%, 33.6 mg) as a colorless liquid. 'H
NMR (400 MHz, CDCls) § 7.47 — 7.42 (m, 3H), 7.40 — 7.32 (m, 4H), 7.29 — 7.24 (m, 2H), 2.66 —
2.56 (m, 1H), 2.39 — 2.28 (m, 1H), 1.69 — 1.53 (m, 1H), 1.26 — 1.01 (m, SH), 0.72 (t, /= 7.1 Hz,
3H). 3C {'H} NMR (101 MHz, CDCl3) & 194.8, 135.4, 135.1, 134.3, 132.8, 129.9, 129.5, 129.2,
128.3, 125.8 (d, J = 285.0 Hz), 63.1 (q, J = 22.5 Hz), 33.5, 32.3, 24.2, 21.8, 13.7. 'F NMR (377
MHz, CDCl;) 8 -67.96. HRMS (ESI-TOF) for CxH21CIF30 ([M+H]"): caled. 369.1228; found:
369.1229.

O

CF

Cl

2-(4-chlorophenyl)-4-methyl-1-phenyl-2-(trifluoromethyl)pentan-1-one (5c): Purification by
column chromatography (silica gel, PE/EA = 30:1) afforded 5¢ (54%, 38.4 mg) as a white solid (64-
65 °C). 'H NMR (400 MHz, CDCls) § 7.47 — 7.40 (m, 3H), 7.40 — 7.33 (m, 4H), 7.29 — 7.24 (m,
2H), 2.63 — 2.55 (m, 1H), 2.37 — 2.28 (m, 1H), 1.85 — 1.73 (m, 1H), 0.97 (d, J= 6.6 Hz, 3H), 0.42
(d, J=6.7 Hz, 3H). 1°C {IH} NMR (101 MHz, CDCl3) § 195.4, 135.8, 135.2, 134.3, 132.8, 130.0,
129.9, 129.1, 128.3, 125.6 (d, J = 284.8 Hz), 63.4 (q, J= 22.6 Hz), 42.0, 24.9, 24.3. ’F NMR (377
MHz, CDCl3) 8 -67.55. HRMS (ESI-TOF) for Ci9Hi9CIF30 ([M+H]"): caled. 355.1071; found:
355.1068.

O

() Ton

Cl
2-(4-chlorophenyl)-5-methyl-1-phenyl-2-(trifluoromethyl)hexan-1-one (5d): Purification by
column chromatography (silica gel, PE/EA = 30:1) afforded 5d (28%, 20.7 mg) as a white solid
(103-104 °C). "H NMR (400 MHz, CDCls) 8 7.48 — 7.42 (m, 3H), 7.42 — 7.35 (m, 4H), 7.29 — 7.25
(m, 2H), 2.68 — 2.56 (m, 1H), 2.41 — 2.27 (m, 1H), 1.56 — 1.47 (m, 1H), 1.38 — 1.28 (m, 1H), 0.94
—0.84 (m, 1H), 0.78 (d,J= 6.6 Hz, 3H), 0.58 (d, /= 6.6 Hz, 3H). '3C {1H} NMR (101 MHz, CDCl3)
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0 194.9, 135.5, 135.2, 134.3, 132.8, 129.9, 129.5, 129.2, 128.3, 125.7 (d, J = 285.2 Hz), 63.1 (q, J
=22.4Hz), 33.2,31.4,28.5,22.2,21.6.'F NMR (377 MHz, CDCls) 8 -67.84. HRMS (ESI-TOF)
for C2H2iCIF30 ([M+H]): caled. 369.1228; found: 369.1234.

O

() Tem

Cl
2-(4-chlorophenyl)-1-phenyl-2-(trifluoromethyl)nonan-1-one (5e): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 5e (29%, 23.2 mg) as a colorless liquid. 'H
NMR (400 MHz, CDCl3) 6 7.50 — 7.41 (m, 3H), 7.41 — 7.32 (m, 4H), 7.29 — 7.25 (m, 2H), 2.69 —
2.54 (m, 1H), 2.33 (t, J=12.7 Hz, 1H), 1.66 — 1.57 (m, 1H), 1.25 — 0.99 (m, 9H), 0.80 (t, J = 7.1
Hz,3H).3C {1H} NMR (101 MHz, CDCl3) 4 194.8, 135.4, 135.1, 134.3,132.8, 129.9, 129.5, 129.2,
128.3, 125.7 (d, J = 285.0 Hz), 63.1 (q, J = 22.4 Hz), 33.5, 31.4, 30.0, 28.4, 24.4, 22.5, 14.0. °F
NMR (377 MHz, CDCl3) 6 -68.00. HRMS (ESI-TOF) for C2,H»sCIF;0 ([M+H]): caled. 397.1541;
found: 397.1461.

O

Y To0)
g

Cl
2-(4-chlorophenyl)-2-(cyclopent-1-en-1-ylmethyl)-3,3,3-trifluoro-1-phenylpropan-1-one (5f):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 5f (28 %, 21.2 mg) as
a white solid (105-106 °C). 'H NMR (400 MHz, CDCl3) § 7.48 — 7.40 (m, 3H), 7.40 — 7.33 (m, 4H),
7.28 —7.23 (m, 2H), 5.27 (s, 1H), 3.39 (dd, J = 84.0, 15.1 Hz, 2H), 2.18 — 2.06 (m, 2H), 2.01 — 1.86
(m, 2H), 1.66 (p, J = 7.5 Hz, 2H). 13C {1H} NMR (101 MHz, CDCls) 8 194.9, 137.1, 135.7, 135.2,
134.1,132.6,131.2,123.0, 129.9, 129.1, 128.2, 125.3 (d, /= 284.8 Hz), 63.3 (q, J = 22.5 Hz), 35.9,
35.1, 32.4, 23.7. F NMR (377 MHz, CDCl3) 8 -67.40. HRMS (ESI-TOF) for C1H;oCIF30
(IM+H]): caled. 379.1071; found: 379.1073.

)

P

Cl
2-(4-chlorophenyl)-2-(cyclopropylmethyl)-3,3,3-trifluoro-1-phenylpropan-1-one (Sg):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 5g (26 %, 18.4 mg) as
a white solid (77-78 °C). '"H NMR (400 MHz, CDCl3) § 7.49 — 7.41 (m, 3H), 7.39 — 7.34 (m, 2H),
7.33-7.23 (m, 4H), 2.74 — 2.63 (m, 1H), 2.33 —2.21 (m, 1H), 0.84 — 0.71 (m, 1H), 0.51 — 0.42 (m,
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1H), 0.27 — 0.17 (m, 1H), 0.13 — 0.02 (m, 1H), -0.40 — -0.50 (m, 1H). '*C {IH} NMR (101 MHz,
CDCls) § 194.6 135.7, 135.1, 134.4 132.8, 129.9 129.8, 129.1, 128.3 125.7(d, J = 284.9 Hz), 63.5
(q, J = 22.4 Hz), 38.6, 6.6— 6.4(m), 6.1, 5.6. '°F NMR (377 MHz, CDCLs) & -67.39. HRMS (ESI-
TOF) for C1oH,7CIF:0 ([M+H]"): caled. 353.0915; found: 353.0917.

O

(Y o0
g

Cl
2-(4-chlorophenyl)-2-(cyclopentylmethyl)-3,3,3-trifluoro-1-phenylpropan-1-one (5h):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 5h (44 %, 33.6 mg) as
a white solid (76-77 °C). 'H NMR (400 MHz, CDCl3) § 7.48 — 7.40 (m, 3H), 7.40 — 7.32 (m, 4H),
7.28 —7.24 (m, 2H), 2.83 —2.71 (m, 1H), 2.58 —2.43 (m, 1H), 1.94 - 1.79 (m, 2H), 1.56 — 1.36 (i,
3H), 1.32 — 1.23 (m, 1H), 1.22 — 1.06 (m, 2H), 0.68 — 0.50 (m, 1H). 3C {1H} NMR (101 MHz,
CDCls) 6 195.4, 135.6, 135.1, 134.4, 132.7, 130.0, 129.8, 129.1, 128.3, 125.6 (d, J = 284.7 Hz),
63.5 (q, J = 22.5 Hz), 39.8, 36.7, 34.8, 34.6, 24.9, 24.5. ’F NMR (377 MHz, CDCl3) & -67.73.
HRMS (ESI-TOF) for C,1H2CIF30 ([M+H]"): calcd. 381.1228; found: 381.1225.

0
o)

Cl
2-(4-chlorophenyl)-2-(cyclohexylmethyl)-3,3,3-trifluoro-1-phenylpropan-1-one (51):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 5i (37 %, 29.5 mg) as a
white solid (124-125°C). '"H NMR (400 MHz, CDCl3)  7.48 — 7.32 (m, 7H), 7.28 — 7.24 (m, 2H),
2.52 (dd, J=15.0,4.5 Hz, 1H), 2.31 — 2.19 (m, 1H), 1.83 (d, /= 12.6 Hz, 1H), 1.67 — 1.59 (m, 1H),
1.55-1.46 (m, 1H), 1.45—1.32 (m, 2H), 1.25-1.12 (m, 1H), 1.08 — 0.87 (m, 3H), 0.75 — 0.67 (m,
1H), 0.61 — 0.49 (m, 1H). *C {1H} NMR (101 MHz, CDCls) § 195.5, 135.8, 135.2, 134.3, 132.7,
130.0, 129.8, 129.1, 128.3, 125.6 (d, J = 284.9 Hz), 63.2 (q, J = 22.5 Hz), 40.6, 35.2, 34.8, 34.2,
26.4, 26.3, 25.9. F NMR (377 MHz, CDCls) 8 -67.78. HRMS (ESI-TOF) for C:H»3CIF30
([M+HT"): calcd. 395.1384; found: 395.1373.

@)
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Cl

2-(4-chlorophenyl)-1,5-diphenyl-2-(trifluoromethyl)pentan-1-one (5j): Purification by column
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chromatography (silica gel, PE/EA = 30:1) afforded 5j (65%, 54.3 mg) as a colorless liquid. '"H
NMR (400 MHz, CDCls) § 7.47 — 7.41 (m, 1H), 7.40 — 7.27 (m, 6H), 7.25 — 7.20 (m, 2H), 7.19 —
7.09 (m, 3H), 6.89 (d, J = 7.3 Hz, 2H), 2.68 — 2.54 (m, 2H), 2.44 — 2.29 (m, 2H), 2.04 — 1.91 (m,
1H), 1.48 — 1.34 (m, 1H). 3C {1H} NMR (101 MHz, CDCls) & 194.6, 140.6, 135.2, 135.2, 134.1,
132.9,129.8, 129.5, 129.2, 128.4, 128.2, 125.7 (d, J=285.0 Hz), 126.0, 63.1 (q, J= 22.5 Hz), 36.0,
32.9, 25.7. F NMR (377 MHz, CDCls) & -67.81, -67.82. HRMS (ESI-TOF) for C,4H,;CIF;0
([M+H]"): calcd. 417.1228; found: 417.1224.

0
o)

Cl

2-benzyl-2-(4-chlorophenyl)-3,3,3-trifluoro-1-phenylpropan-1-one (5k): Purification by column
chromatography (silica gel, PE/EA = 30:1) afforded 5k (13%, 10.5 mg) as a white solid (91-92°C).
'"H NMR (400 MHz, CDCl3) 8 7.51 — 7.43 (m, 3H), 7.39 — 7.34 (m, 2H), 7.29 (d, J = 7.8 Hz, 4H),
7.16 —7.05 (m, 3H), 6.79 (d, J=7.3 Hz, 2H), 3.83 (dd, J=81.1, 14.3 Hz, 2H). *C {IH} NMR (101
MHz, CDCl3) 8 193.9, 135.8, 135.1, 134.5, 133.8, 132.9, 130.9, 130.4, 130.0, 129.1, 128.3, 127.8,
127.1, 125.4 (d, J = 285.5 Hz), 65.3 (q, J = 22.1 Hz), 39.6. ’F NMR (377 MHz, CDCl;) & -64.64.
HRMS (ESI-TOF) for C22H;7CIF30 ([M+H]"): calcd. 389.0915; found: 389.0931.

O

Cl

2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-fluorobenzyl)-1-phenylpropan-1-one (51): Purification
by column chromatography (silica gel, PE/EA = 30:1) afforded 51 (9%, 7.5 mg) as a white solid
(170-171°C). 'H NMR (400 MHz, CDCl3) 4 7.51 — 7.44 (m, 3H), 7.40 — 7.34 (m, 2H), 7.31 — 7.24
(m, 4H), 6.82 — 6.70 (m, 4H), 3.78 (dd, J= 92.0, 14.4 Hz, 2H). 13C {1H} NMR (101 MHz, CDCl5)
6193.8,162.0 (d, J=246.1 Hz), 135.7, 135.1, 133.6, 133.0, 132.5 (d, J= 7.9 Hz), 130.4, 130.2 (d,
J=3.4Hz), 129.9,129.2, 128.3, 125.4 (d, /= 285.6 Hz), 114.7 (d, J=21.2 Hz), 65.35 (q, /= 21.2
Hz), 38.9. F NMR (377 MHz, CDCls) § -64.41, -115.45. HRMS (ESI-TOF) for C22Hi6CIFsO
(IM+H]"): calcd. 407.0820; found: 407.0838.

Cl
2-(4-chlorobenzyl)-2-(4-chlorophenyl)-3,3,3-trifluoro-1-phenylpropan-1-one (Sm):
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Purification by column chromatography (silica gel, PE/EA = 30:1) afforded Sm (25%, 21.4 mg) as
a white solid (107-108 °C). '"H NMR (400 MHz, CDCl3) 8 7.50 — 7.44 (m, 3H), 7.40 — 7.34 (m, 2H),
7.30 — 7.24 (m, 4H), 7.09 — 7.02 (m, 2H), 6.71 (d, J= 8.4 Hz, 2H), 3.76 (dd, J = 88.0, 14.4 Hz, 2H).
3C {1H} NMR (101 MHz, CDCls) § 193.7, 135.63, 135.2, 133.5, 133.1, 133.1, 133.0, 132.3, 130.4,
129.8, 129.2, 128.3, 128.0, 125.3 (d, J = 285.7 Hz), 65.4 (q, J = 22.1 Hz), 39.17. '°F NMR (377
MHz, CDCl3) § -64.29. HRMS (ESI-TOF) for C22Hi6CloF30 ([M+H]"): calcd. 423.0525; found:
423.0529.

O

Cl

2-(4-bromobenzyl)-2-(4-chlorophenyl)-3,3,3-trifluoro-1-phenylpropan-1-one (5n): Purification
by column chromatography (silica gel, PE/EA = 30:1) afforded 5n (24%, 22.5 mg) as a white solid
(124-125 °C). '"H NMR (400 MHz, CDCls) 8 7.50 — 7.44 (m, 3H), 7.40 — 7.34 (m, 2H), 7.31 - 7.19
(m, 6H), 6.64 (d, J = 8.4 Hz, 2H), 3.74 (dd, J = 87.1, 14.4 Hz, 2H). *C {IH} NMR (101 MHz,
CDCls) 6 193.7, 135.6, 135.2, 133.6, 133.4, 133.1, 132.7, 131.0, 130.4, 129.8, 129.2, 128.4, 126.7,
121.3, 65.3 (q, J = 22.3 Hz), 39.2. F NMR (377 MHz, CDCl3) 8 -64.25. HRMS (ESI-TOF) for
C2Hi6BrCIF;0 ([M+H]"): caled. 467.0020; found: 467.0024.

O

Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methoxybenzyl)-1-phenylpropan-1-one (50):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 50 (62%, 52.1 mg) as a
white solid (129-130 °C). '"H NMR (400 MHz, CDCl3) § 7.52 — 7.43 (m, 3H), 7.39 — 7.33 (m, 2H),
7.32 —7.24 (m, 4H), 6.73 — 6.66 (m, 2H), 6.65 — 6.57 (m, 2H), 3.89 (d, J = 14.5 Hz, 1H), 3.75 -
3.64 (m, 4H). *C {IH} NMR (101 MHz, CDCI3) 6 194.0, 158.6, 135.8, 135.0, 133.9, 132.9, 132.0
130.4, 130.0, 129.1, 128.3, 126.3, 125.4 (d, J = 285.5 Hz), 113.2, 65.2 (q, J = 22.0 Hz), 55.1, 38.8.
F NMR (377 MHz, CDCl;) 8 -64.82. HRMS (ESI-TOF) for C»3H;sCIF30:Na ([M+Na]"): calcd.
441.0840; found: 441.0829.

@)

=
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Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-1-phenyl-2-(thiophen-3-ylmethyl)propan-1-one (Sp):
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Purification by column chromatography (silica gel, PE/EA = 30:1) afforded Sp (13%, 10.3 mg) as
a white solid (130-131 °C). 'H NMR (400 MHz, CDCl3) 8 7.48 — 7.43 (m, 3H), 7.40 — 7.35 (m, 2H),
7.31 = 7.25 (m, 4H), 7.04 (dd, J = 4.9, 3.0 Hz, 1H), 6.56 (dd, J = 11.3, 3.7 Hz, 2H), 3.85 (dd, J =
91.0, 14.8 Hz, 2H). 1*C {IH} NMR (101 MHz, CDCl3) & 193.9, 135.7, 135.1, 134.2 133.8, 133.0,
130.2, 129.9, 129.8, 129.2, 128.3, 125.4 (d, J = 285.3 Hz), 124.9, 124.5, 64.68 (q, J = 22.3 Hz),
34.15. FNMR (377 MHz, CDCl3) § -65.79. HRMS (ESI-TOF) for C2oH;5CIF30S ([M+H]"): calcd.
395.0479; found: 395.0474.

)

(=

Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-(p-tolyl)propan-1-one (6a):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6a (47%, 39.2 mg) as a
white solid (181-182 °C). 'H NMR (400 MHz, CDCl;3) § 7.40 (d, J = 8.3 Hz, 2H), 7.37 — 7.32 (m,
2H), 7.32 — 7.26 (m, 2H), 7.07 (d, J = 8.2 Hz, 2H), 6.89 (d, J = 7.9 Hz, 2H), 6.68 (d, J = 7.9 Hz,
2H), 3.80 (dd, J=70.1, 14.3 Hz, 2H), 2.34 (s, 3H), 2.23 (s, 3H). 1*C {IH} NMR (101 MHz, CDCl5)
0193.4,143.8,136.7,134.9,134.2, 133.0, 131.4, 130.7, 130.6, 130.0, 129.0, 129.0, 128.6, 125.4 (d,
J=285.5Hz), 65.1 (q,J=22.0 Hz), 39.2,21.6, 21.0. "°F NMR (377 MHz, CDCI3) § -64.90. HRMS
(ESI-TOF) for C24H2CIF30 ([M+H]"): calcd. 417.1228; found: 417.1217.

)

CF5

Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-(m-tolyl)propan-1-one (6b):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6b (44%, 36.8 mg) as
a white solid (166-167 °C). '"H NMR (400 MHz, CDCls) 8 7.42 (s, 1H), 7.39 — 7.33 (m, 2H), 7.31 —
7.25 (m, 3H), 7.18 — 7.07 (m, 2H), 6.89 (d, J= 7.9 Hz, 2H), 6.68 (d, J = 8.0 Hz, 2H), 3.80 (dd, J =
65.5, 14.4 Hz, 2H), 2.28 (s, 3H), 2.24 (s, 3H). 13C {IH} NMR (101 MHz, CDCls) & 194.1, 138.3,
136.7, 135.8, 135.0, 134.0, 133.6, 131.4, 131.0, 130.7, 130.0, 129.0, 128.6, 128.0, 127.6, 125.40 (d,
J=285.5Hz), 65.3 (q,J=22.0 Hz), 39.2,21.4,21.0. ’F NMR (377 MHz, CDCl5) 6 -64.78. HRMS
(ESI-TOF) for C24H»1CIF30 ([M+H]"): calcd. 417.1228; found: 417.1215.
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2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-(o-tolyl)propan-1-one (6¢):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6¢ (59%, 49.2 mg) as a
white solid (70-72 °C). 'H NMR (400 MHz, CDCls) § 7.44 — 7.35 (m, 4H), 7.28 — 7.18 (m, 2H),
6.90 (t,J=9.1 Hz, 3H), 6.73 (d, /= 7.8 Hz, 2H), 6.67 (d, J= 7.9 Hz, 1H), 3.66 (dd, J=43.3, 14.5
Hz, 2H), 2.26 (s, 3H), 2.21 (s, 3H). 1*C {'"H} NMR (101 MHz, CDCl3) § 197.9, 139.1, 137.6, 136.6,
134.9,133.6,131.9, 131.7, 131.0, 130.9, 129.5, 129.2, 128.5, 128.0, 125.8 (d, J=285.7 Hz), 124.6,
66.8 (q, J = 22.1 Hz), 40.2, 21.0, 20.7. 'F NMR (377 MHz, CDCls) & -61.80. HRMS (ESI-TOF)
for C24H20CIF30Na ([M+Na]*): caled. 439.1047; found: 439.1065.

O

CF5

Cl
2-(4-chlorophenyl)-1-(3,5-dimethylphenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)propan-1-one
(6d): Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6d (50%, 43.1 mg)
as a white solid (148-149 °C). 'H NMR (400 MHz, CDCls) 6 7.39 — 7.28 (m, 4H), 7.08 (s, 3H), 6.90
(d, J=7.9 Hz, 2H), 6.69 (d, /= 7.9 Hz, 2H), 3.80 (dd, /= 54.1, 14.4 Hz, 2H), 2.24 (s, 3H), 2.20 (s,
6H). 3C {IH} NMR (101 MHz, CDCls) 8 194.3, 137.8, 136.7, 135.9, 134.9, 134.5, 134.1, 131.5,
130.7, 130.0, 128.9, 128.5, 128.2, 125.4 (d, J = 285.6 Hz), 65.3 (q, J = 22.0 Hz), 39.2, 21.3, 21.0.
YF NMR (377 MHz, CDCls) & -64.75. HRMS (ESI-TOF) for CasH»CIF;0 ([M+H]Y): calcd.
431.1384; found: 431.1384.

O

CF3

Cl
2-(4-chlorophenyl)-1-(4-ethylphenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)propan-1-one  (6e):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6e (37%, 31.9 mg) as a
white solid (162-164 °C). 'H NMR (400 MHz, CDCl3) § 7.42 (d, J = 8.4 Hz, 2H), 7.38 — 7.27 (m,
4H), 7.10 (d, J= 8.5 Hz, 2H), 6.89 (d, J= 7.9 Hz, 2H), 6.67 (d, J = 8.0 Hz, 2H), 3.80 (dd, J = 70.0,
14.3 Hz, 2H), 2.64 (q, J = 7.6 Hz, 2H), 2.23 (s, 3H), 1.21 (t, J = 7.6 Hz, 3H). 3C {IH} NMR (101
MHz, CDCl3) 8 193.5, 149.9, 136.7, 134.9, 134.2, 133.2, 131.5, 130.7, 130.0, 129.0, 128.5, 127.8,
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125.4 (d, J=285.6 Hz), 65.1 (q, J = 21.9 Hz), 39.2, 28.8, 21.0, 14.9. 'F NMR (377 MHz, CDCls)
0 -64.86. HRMS (ESI-TOF) for C2sH23CIF;0 ([M+H]"): calcd. 431.1384; found: 431.1391.

O

CF3

Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)-1-(4-propylphenyl)propan-1-one (6f):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6f (52%, 46.3 mg) as a
white solid (122-123 °C). 'H NMR (400 MHz, CDCl;) § 7.41 (d, J = 8.2 Hz, 2H), 7.38 — 7.28 (m,
4H), 7.07 (d, J= 8.3 Hz, 2H), 6.88 (d, /= 7.9 Hz, 2H), 6.66 (d, /= 7.8 Hz, 2H), 3.79 (dd, J=72.4,
14.3 Hz, 2H), 2.57 (t, J= 7.3 Hz, 2H), 2.23 (s, 3H), 1.67 — 1.56 (m, 2H), 0.91 (t, /= 7.3 Hz, 3H).
3C {IH} NMR (101 MHz, CDCls) 4 193.5, 148.4, 136.7, 134.9, 134.2, 133.3, 131.4, 130.7, 130.6,
130.0, 129.0, 128.5, 128.4, 125.4 (d, J = 285.5 Hz), 65.1 (q, J = 22.0 Hz), 39.2, 37.9, 24.0, 21.0,
13.7.F NMR (377 MHz, CDCl;) § -64.89. HRMS (ESI-TOF) for C2¢HasCIF30 ([M+H]"): caled.
445.1541; found: 445.1550.

O
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Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-1-(4-fluorophenyl)-2-(4-methylbenzyl)propan-1-one  (6g):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6g (35%, 29.5 mg) as a
white solid (139-140 °C). '"H NMR (400 MHz, CDCl3) 4 7.51 (dd, J= 8.4, 5.5 Hz, 2H), 7.36 (d, J =
8.6 Hz, 2H), 7.28 — 7.24 (m, 2H), 6.95 (t, /= 8.6 Hz, 2H), 6.89 (d, /= 7.9 Hz, 2H), 6.67 (d, J= 7.8
Hz, 2H), 3.77 (dd, J = 98.3, 14.4 Hz, 2H), 2.24 (s, 3H). *C {IH} NMR (101 MHz, CDCl3) & 192 4,
165.2 (d,J=256.5Hz), 136.8,135.1,133.8,133.2 (d,/=9.2 Hz), 132.0, 131.2, 130.8, 130.0, 129.1,
128.6, 125.3 (d, J = 285.7 Hz), 115.4 (d, J = 21.8 Hz), 65.2 (q, J = 22.4 Hz), 39.3, 21.0. "’"F NMR
(377 MHz, CDCl3) & -64.76, -104.41. HRMS (ESI-TOF) for C»3Hi3CIF4O ([M+H]"): calcd.
421.0977; found: 421.0988.

O
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Cl
2-(4-chlorophenyl)-3,3,3-trifluoro-1-(3-fluorophenyl)-2-(4-methylbenzyl)propan-1-one  (6h):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6h (67%, 56.5 mg) as
a white solid (130-131 °C). '"H NMR (400 MHz, CDCl3) 8 7.41 — 7.35 (m, 2H), 7.30 — 7.24 (m, 3H),

546



7.23 - 7.20 (m, 1H), 7.20 — 7.12 (m, 2H), 6.90 (d, J = 7.9 Hz, 2H), 6.67 (d, J = 8.0 Hz, 2H), 3.78
(dd, J=86.3, 14.4 Hz, 2H), 2.24 (s, 3H). 3C {1H} NMR (101 MHz, CDCL3) § 192.8, 162.2 (d, J =
247.9 Hz), 137.8 (d, J = 6.5 Hz), 136.9, 135.3, 133.5, 131.0, 130.7, 129.9, 129.8 (d, J = 7.8 Hz),
129.2, 128.6, 128.5, 126.1 (d, J= 3.0 Hz), 125.2 (d, J = 285.6 Hz), 120.0 (d, J=21.4 Hz), 117.2 (d,
J=23.4Hz), 654 (q, J = 21.9 Hz), 39.2, 21.0. '°F NMR (377 MHz, CDCL) & -64.78, -111.11.
HRMS (ESI-TOF) for Co3HsCIFsO ([M+H]"): caled. 421.0977; found: 421.0978.

F O

(T

Cl

2-(4-chlorophenyl)-3,3,3-trifluoro-1-(2-fluorophenyl)-2-(4-methylbenzyl)propan-1-one  (6i):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6i (77%, 64.8 mg) as a
white solid (88-89 °C). 'H NMR (400 MHz, CDCl;) 8 7.44 —7.33 (m, 3H), 7.29 (d, J= 8.6 Hz, 2H),
7.06 — 6.97 (m, 3H), 6.96 — 6.91 (m, 2H), 6.78 (d, J = 8.0 Hz, 2H), 3.71 (q, J = 14.7 Hz, 2H), 2.25
(s, 3H). 3C {'"H} NMR (101 MHz, CDCl3) 4 193.5, 159.6 (d, J=255.9 Hz), 136.7, 134.8, 133.6 (d,
J=28.9 Hz), 132.8, 131.6, 130.8, 130.0, 129.7, 129.0, 128.6, 126.6 (d, J = 12.1 Hz), 125.6 (d, J =
285.6 Hz), 123.6 (d, J= 3.6 Hz), 116.7 (d, J=22.9 Hz), 67.0 (q, /= 22.3 Hz), 39.2, 21.0. ’F NMR
(377 MHz, CDCl3) 6 -62.73, -109.01. HRMS (ESI-TOF) for C3H7CIF4ONa ([M+Na]): calcd.
443.0796; found: 443.0784.

O

(Y 1
g

Cl

1,2-bis(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)propan-1-one (6j): Purification by
column chromatography (silica gel, PE/EA = 30:1) afforded 6j (33%, 28.9 mg) as a white solid
(156-157 °C). '"H NMR (400 MHz, CDCI3) & 7.45 — 7.39 (m, 2H), 7.39 — 7.33 (m, 2H), 7.24 (d, J =
8.7 Hz, 4H), 6.90 (d, J = 7.9 Hz, 2H), 6.67 (d, J = 8.0 Hz, 2H), 3.76 (dd, J = 96.2, 14.4 Hz, 2H),
2.24 (s, 3H). 3C {1H} NMR (101 MHz, CDCI3) & 192.8, 139.4, 136.9, 135.2, 134.0, 133.6, 131.8,
131.1, 130.8, 130.0, 129.2, 128.6, 128.6, 125.3 (d, J = 285.4 Hz), 65.3 (q, J = 22.3 Hz), 39.2, 21.0.
"F NMR (377 MHz, CDCl3) § -64.74. HRMS (ESI-TOF) for C»;HisCLF30 ([M+H]"): caled.
437.0681; found: 437.0684.
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Cl
1-(2-chlorophenyl)-2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)propan-1-one (6k):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 6k (38%, 33.3 mg) as
a colorless liquid. 'TH NMR (400 MHz, CDCl3) & 7.41 — 7.31 (m, 5H), 7.28 — 7.23 (m, 1H), 7.00 —
6.92 (m, 3H), 6.81 (d, J= 7.8 Hz, 2H), 6.57 (d, J = 7.8 Hz, 1H), 3.66 (s, 2H), 2.26 (s, 3H). *C {1H}
NMR (101 MHz, CDCls) 6 196.1, 138.0, 136.6, 134.8, 132.5, 132.0, 131.6, 131.3, 130.9, 130.8,
129.6, 129.2, 128.5, 128.1, 125.6, 125.7 (d, J = 285.9 Hz), 67.7 (q, J = 22.9 Hz), 40.7, 21.0. '°F
NMR (377 MHz, CDCls) 6 -60.35. HRMS (ESI-TOF) for C23H1sClF30 ([M+H]"): calcd. 437.0681;
found: 437.0684.

O

(Y Terl
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Cl
1-(4-bromophenyl)-2-(4-chlorophenyl)-3,3,3-trifluoro-2-(4-methylbenzyl)propan-1-one (6l):
Purification by column chromatography (silica gel, PE/EA = 30:1) afforded 61 (46%, 44.5 mg) as a
white solid (155-156 °C). 'H NMR (400 MHz, CDCl3) & 7.48 — 7.29 (m, 6H), 7.24 (d, J= 8.2 Hz,
2H), 6.90 (d, J = 7.9 Hz, 2H), 6.67 (d, J = 7.9 Hz, 2H), 3.76 (dd, J = 95.4, 14.4 Hz, 2H), 2.24 (s,
3H). BC {1H} NMR (101 MHz, CDCl;3) 8 193.0, 136.9, 135.2, 134.4, 133.6, 131.9, 131.6, 131.1,
130.7, 129.9, 129.2, 128.6, 128.2, 125.3 (d, J = 285.7 Hz), 65.3 (q, J = 22.4 Hz), 39.2, 21.0. °F
NMR (377 MHz, CDCl3) & -64.72. HRMS (ESI-TOF) for C»3Hi7BrCIF30 ([M+H]"): calcd.
481.0176; found: 481.0157.

(8R,9S,13S,14S)-13-methyl-3-(1-0xo-1-phenyl-3-(p-tolyl)propan-2-yl)-

6,7,8,9,11,12,13,14,15,16-decahydro-17H-cyclopenta[a]phenanthren-17-one (7): Purification by
column chromatography (silica gel, PE/EA = 30:1) afforded 7 (29%, 13.8 mg) as a colorless liquid.
"H NMR (400 MHz, CDCl3) 8 7.93 — 7.88 (m, 2H), 7.48 — 7.41 (m, 1H), 7.38 — 7.31 (m, 2H), 7.19
(t, J=17.7 Hz, 1H), 7.10 — 6.99 (m, 6H), 4.84 — 4.74 (m, 1H), 3.62 — 3.49 (m, 1H), 2.97 (ddd, J =
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13.8, 5.6, 2.0 Hz, 1H), 2.91 —2.80 (m, 2H), 2.49 (dd, J = 18.8, 8.6 Hz, 1H), 2.36 (d, /= 9.5 Hz, 1H),
2.26 (s, 3H), 2.24 — 1.92 (m, 5H), 1.66 — 1.56 (m, 2H), 1.53 — 1.38 (m, 4H), 0.89 (d, J = 3.8 Hz,
3H). °C {'H} NMR (101 MHz, CDCls) & 221.0, 199.3, 138.6, 137.1, 137.0, 136.9, 136.7, 135.6,
132.8, 129.0, 128.8, 128.5, 125.9, 125.9, 125.8, 55.3, 50.5, 48.0, 44.3, 39.8, 38.0, 35.9, 31.6, 29.4,
26.5, 25.6, 21.6, 21.0, 13.9. HRMS (ESI-TOF) for C34H3,0, ([M+H]"): caled. 477.2788; found:
477.2799.

0
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0

Cl

Ethyl 2-(4-(2-benzoyl-2-(4-chlorophenyl)-3,3,3-trifluoropropyl)phenoxy)-2-
methylpropanoate (8): Purification by column chromatography (silica gel, PE/EA = 30:1) afforded
8 (40%, 20.8 mg) as a colorless liquid. 'H NMR (400 MHz, CDCI3) 8 7.50 — 7.40 (m, 3H), 7.38 —
7.32 (m, 2H), 7.29 — 7.23 (m, 4H), 6.64 (d, J = 8.7 Hz, 2H), 6.58 — 6.50 (m, 2H), 4.19 (q, J= 7.1
Hz, 2H), 3.76 (dd, J = 101.9, 14.5 Hz, 2H), 1.53 (s, 6H), 1.20 (t, /= 7.1 Hz, 3H). 13C {'H} NMR
(101 MHz, CDCls) 8 193.9, 174.2, 154.5, 135.7, 135.0, 133.8, 132.9, 131.7, 130.4, 129.9, 129.0,
128.2,127.9, 125.4 (d, J = 285.5 Hz), 118.2, 79.0, 65.3 (q, J = 22.2 Hz), 38. 8, 25.3, 25.3, 14.0. °F
NMR (377 MHz, CDCI3) 8 -64.78. '"H NMR (400 MHz, CDCls) 8 7.86 — 7.78 (m, 2H), 7.32 — 7.28
(m, 2H), 7.26 — 7.24 (m, 2H), 7.23 - 7.16 (m, 3H), 6.98 (q, /= 8.0 Hz, 4H), 4.72 (t, /= 7.2 Hz, 1H),
3.51(dd,J=13.8,7.6 Hz, 1H), 3.00 (dd, J = 13.8, 6.8 Hz, 1H), 2.26 (s, 3H). HRMS (ESI-TOF) for
CasHo7CIF304 ([M+H]"): caled. 519.1544; found: 519.1535.

HO.
ON N,OH

I I
OOO +

1,2-diphenyl-3-(p-tolyl)propan-1-one oxime (9): Purification by column chromatography (silica
gel, PE/EA = 10:1) afforded 9 (62%, 195.1 mg) as a yellow solid (66-68 °C). 'H NMR (400 MHz,
CDCl3) 6 7.42 (d, J=17.5 Hz, 2H), 7.36 — 7.29 (m, 3H), 7.26 — 7.17 (m, 11H), 7.08 — 6.96 (m, 13H),
5.30(dd,J=9.5, 6.7 Hz, 1H), 4.06 (t, /= 7.7 Hz, 1H), 3.42 (dd, J = 13.9, 7.5 Hz, 1H), 3.38 — 3.24
(m, 2H), 3.06 (dd, J = 13.9, 7.9 Hz, 1H), 2.29 (s, 6H). 1*C {'H} NMR (101 MHz, CDCls) 8 161.5,
160.2 140.2, 139.9, 136.8, 136.0, 135.7, 135.5, 133.9, 129.0, 128.9, 128.8, 128.8, 128.7, 128.5,
128.5, 128.4, 128.0, 128.0, 128.0, 127.6, 126.9, 126.7, 53.8, 44.09, 39.2, 36.0, 21.0. HRMS (ESI-
TOF) for C2oH2NO ([M+H]): caled. 316.1696; found:316.1710.
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3,4-diphenyl-5-(p-tolyl)isoxazole (10): Purification by column chromatography (silica gel, PE/EA
=10:1) afforded 10 (86%, 40.2 mg) as a white solid (156-158 °C). 'H NMR (400 MHz, CDCls)
7.43 (m, 4H), 7.40 — 7.35 (m, 3H), 7.35 — 7.32 (m, 1H), 7.32 — 7.28 (m, 2H), 7.27 — 7.24 (m, 2H),
7.13 (d, J = 8.1 Hz, 2H), 2.34 (s, 3H). *C {'H} NMR (101 MHz, CDCls) & 165.8 162.2, 140.0,
130.8, 130.5, 129.4 129.3, 129.1, 129.0, 128.4, 128.4, 128.1, 126.9, 125.1 114.7,21.4. HRMS (ESI-
TOF) for C2oHisNO ([M+H]"): calcd. 312.1383; found: 312.1396.

©w0+ ool

N-(1-phenyl-2-(p-tolyl)ethyl)benzamide (11): Purification by column chromatography (silica gel,
PE/EA = 8:1) afforded 11 (57%, 18.1 mg) as a yellow solid (122-124 °C). 'H NMR (400 MHz,
CDCls) 6 7.42 (d, J= 7.7 Hz, 2H), 7.33 (t, J = 7.5 Hz, 2H), 7.28 — 7.26 (m, 4H), 7.24 — 7.16 (m,
8H), 7.07 — 6.97 (m, 12H), 5.30 (dd, J= 9.2, 7.0 Hz, 1H), 4.06 (t, J= 7.7 Hz, 1H), 3.42 (dd, J =
13.9, 7.4 Hz, 1H), 3.37 — 3.25 (m, 2H), 3.07 (dd, J= 13.9, 8.0 Hz, 1H), 2.29 (s, 6H). 3C {!H} NMR
(101 MHz, CDCls) 8 160.1, 140.1, 139.9, 136.7, 136.1, 135.6, 135.5, 135.5, 133.9, 129.0, 128.9,
128.9 128.7, 128.7, 128.5, 128.5, 128.4, 128.1 128.0, 127.6 126.9, 126.7, 53.8, 44.1, 39.2, 36.0,
21.0. HRMS (ESI-TOF) for C2,H»NO ([M+H]Y): caled. 316.1696; found: 316.1698.

0 \7

2-cyclopropyl-1,2-diphenyl-3-(p-tolyl)propan-1-one  (16): Purification by  column
chromatography (silica gel, PE/EA = 30:1) afforded 16 (15%, 11.0 mg) as a colorless liquid. 'H
NMR (400 MHz, CDCl3) 6 7.55 — 7.49 (m, 2H), 7.37 (t, /= 7.4 Hz, 1H), 7.31 — 7.26 (m, 3H), 7.24
—7.18 (m, 4H), 6.88 (d, J= 7.8 Hz, 2H), 6.65 (d, J= 8.0 Hz, 2H), 3.49 (s, 2H), 2.24 (s, 3H), 1.55 —
1.48 (m, 1H), 0.70 — 0.55 (m, 1H), 0.52 — 0.41 (m, 1H), 0.23 — 0.11 (m, 1H), 0.09 — 0.00 (m, 1H).
BC {1H} NMR (101 MHz, CDCls) 8 200.9, 139.8, 136.5, 135.4, 133.4, 131.3, 130.1, 123.0, 128.2,
127.8, 127.7, 127.4, 126.6, 59.2, 43.1, 20.5, 17.0, 2.9. HRMS (ESI-TOF) for C»sH2s0 ([M+H]"):
calcd. 341.1900; found: 341.1866.
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(Z))-2-ethyl-1,3-diphenyl-4-(p-tolyl)but-3-en-1-one (17): Purification by column chromatography
(silica gel, PE/EA = 30:1) afforded 17 (10%, 6.8 mg) as a colorless liquid. 'H NMR (400 MHz,
CDCl3) 6 7.97 — 7.91 (m, 2H), 7.53 — 7.46 (m, 1H), 7.39 (t, /= 7.6 Hz, 2H), 7.30 — 7.26 (m, 2H),
7.24 —7.19 (m, 3H), 7.17 — 7.11 (m, 4H), 5.53 (s, 1H), 5.43 (t, /= 7.4 Hz, 1H), 2.34 (s, 3H), 1.96
(p, J = 7.4 Hz, 2H), 0.86 (t, J = 7.5 Hz, 3H). *C {1H} NMR (101 MHz, CDCls) 6 198.1, 141.1,
137.8,137.0,136.8, 134.4, 134.3, 132.7, 129.6, 129.3, 128.7, 128.6, 128.5, 128.1, 126.8, 61.2, 22.6,
21.1, 14.2. HRMS (ESI-TOF) for C25H2s0 ([M+H]"): caled. 341.1900; found: 341.1872.

12. X-ray Crystallographic Analysis

: [
O > O it
3 }"5\:
O — w0
= T\ e

Cl ‘
4c CCDC: 2530484

Table S6. Crystal data and structure refinement for 4¢

Identification code 4c
Empirical formula C23Hi5CIF30
Formula weight 402.82
Temperature/K 170.00
Crystal system triclinic
Space group P-1
alA 9.5714(6)
b/A 9.7703(6)
c/A 10.9823(6)
a/° 96.121(3)
pre 101.991(2)
v/° 105.078(2)
Volume/A3 955.88(10)
4 2
Pealcg/cm® 1.400
wmm-! 0.239
F(000) 416.0

Crystal size/mm?3
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Radiation MoKa (A =0.71073)

20 range for data collection/° 3.848 to 52.814
Index ranges -11<h<11,-12<k<12,-13<I1<13
Reflections collected 10663
Independent reflections 3817 [Rint = 0.0679, Rgigma = 0.0701]
Data/restraints/parameters 3817/0/254
Goodness-of-fit on F? 1.052
Final R indexes [[>=20c (I)] R;=0.0492, wR, = 0.1063
Final R indexes [all data] R1=0.0693, wR,=0.1236
Largest diff. peak/hole / e A 0.22/-0.23
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14. 'TH NMR, 3C NMR and "F NMR Spectra
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-spectrum z, 3) 0
BC{'H} NMR (101MHz, CDCl3) of 4b
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'H NMR-spectrum (400MHz, CDCls) of 4¢
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19F NMR-spectrum (376 MHz, CDCL;) of 4¢
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-spectrum z, 3) 0
BC{'H} NMR (101MHz, CDCI;) of 4d
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'H NMR-spectrum (400MHz, CDCl;) of 4e
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19F NMR-spectrum (376 MHz, CDCl;) of 4e
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19F NMR-spectrum (376 MHz, CDCL;) of 4g
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'H NMR-spectrum (400MHz, CDCl;) of 4i
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 4n
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TH NMR-spectrum (400MHz, CDCls) of 4r
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TH NMR-spectrum (400MHz, CDCls) of 4s
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19F NMR-spectrum (376 MHz, CDCl;) of 4u
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TH NMR-spectrum (400MHz, CDCls) of 4w
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19F NMR-spectrum (376 MHz, CDCls) of 5a
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BC{IH} NMR -spectrum (101MHz, CDCls) of 5b
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 5d
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BC{IH} NMR -spectrum (101MHz, CDCls) of 5f
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19F NMR-spectrum (376 MHz, CDCls) of 5g
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BC{'H} NMR -spectrum (101MHz, CDCI3) of 5h
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19F NMR-spectrum (376 MHz, CDCl;) of 5i
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BC{IH} NMR -spectrum (101MHz, CDCIs) of 5j
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TH NMR-spectrum (400MHz, CDCls) of 5k
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19F NMR-spectrum (376 MHz, CDCls) of 5k
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BC{!H} NMR -spectrum (101MHz, CDCIs) of 51
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TH NMR-spectrum (400MHz, CDCls) of 5Sm
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19F NMR-spectrum (376 MHz, CDCl3) of Sm
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 5n
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TH NMR-spectrum (400MHz, CDCls) of 50

T
o
re
o
00°0— 4 LS
e
°
o
- 6L 86—
i
Foi
1166 —
B 26 19
: €169
- . g 'G9
99 ¢ Le 16769
0L Hm.W —_ . €1000 7L 9L~
ILg N a0 | £1000 90 'LL7
%M4M\\ F< £10a0 8€ "LL
©
o— .
ls & =
- w
659 - v err —
099 ° = 10 78T
099 o re Q ze .@2/
19°9 A a8 .wm_/
2979 O © @) 1€ "8aT ~
€9°9 51 [© 621 F

Bigb- f— — 1 o 60 631
89°97 O K4 N 10 °0€T
mw lw Ls T €r 0el
<z . 96 '1¢1
621 -— O v = 26 2€1

S — 1 0 —

Gy — N = 26 '€l
1271 ¢ :

M — €0 °Ge1
6271 - ~ 9L °Gel
0€ L Fe g 29861 —
Ve L]
¥ L] I m
g€ L] e °
9g L] o
1872 ] ° o
L8] [ g
€L
ev L L &

. 9
s -

v ° Z. 167661 —
L ts
Ly L - o
67 L o s
LS —-
2 (S
° O
o 2

£1 (ppm)

S$105

CF
Cl




19F NMR-spectrum (376 MHz, CDCls) of 50
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TH NMR-spectrum (400MHz, CDCls) of 6a
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19F NMR-spectrum (376 MHz, CDCls) of 6a
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BC{IH} NMR -spectrum (101MHz, CDCIs) of 6b
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TH NMR-spectrum (400MHz, CDCls) of 6¢
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19F NMR-spectrum (376 MHz, CDCl;) of 6¢
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 6d
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19F NMR-spectrum (376 MHz, CDCl;) of 6e
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BC{IH} NMR -spectrum (101MHz, CDCls) of 6f
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TH NMR-spectrum (400MHz, CDCls) of 6g
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19F NMR-spectrum (376 MHz, CDCls) of 6g
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 6h
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TH NMR-spectrum (400MHz, CDCls) of 6i
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19F NMR-spectrum (376 MHz, CDCl;) of 6i
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BC{IH} NMR -spectrum (101MHz, CDCIs) of 6j
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TH NMR-spectrum (400MHz, CDCls) of 6k
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19F NMR-spectrum (376 MHz, CDCl;) of 6k

8
©
cl O
CF4
Cl
*‘13 *‘20 *‘2’3 *‘30 *‘30 —40 *‘1’3 *‘55 *‘60 *‘55 *‘70 *‘7'; *‘80 *‘85 *‘90 *‘90 *1‘00
£1 (ppm)
TH NMR-spectrum (400MHz, CDCIs) of 61
SEEEEEEEET T sge2 5 g
A e e S R R ) s 3ol B S
e N
/ ey ~ J
O
CF4
Br
Cl
|
| |
|
e I
o o
l(; 5 10.0 9"3 9‘0 8[5 8‘.0 7‘“1 7‘0 G‘? 5 5[0 4‘.5 '110 ?‘5 '3‘0 Z‘.E 2‘ 115 .0 0‘. *[‘).5 *l‘.

£1 (ppm)

5124



BC{!H} NMR -spectrum (101MHz, CDCIs) of 61
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TH NMR-spectrum (400MHz, CDCls) of 8
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19F NMR-spectrum (376 MHz, CDCls) of 8
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 9
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 10
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BC{IH} NMR -spectrum (101MHz, CDCls) of 11
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 16
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BC{!H} NMR -spectrum (101MHz, CDCI3) of 17
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