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Supplementary Table 1. Optimization of cross-coupling with trifluoromethyl

alkenes.
o 7 & Electrode ]
AR i
Ph Ph rt, Ar Ph
2.0 t;.lquiv 0.1 r121mol
Entry Solvent Electrode Current Time Yield®

1 DMSO Zn(+)/FNE(-) 5mA 4h 84(79)°
2 dry DMSO Zn(+)/FNE(?) 5mA 4h 75

3 DMA Zn(+)/FNE() 5mA 4h 68
4 DMF Zn(+)/FNE(-) 5mA 4h 62

5 NMP Zn(+)/FNE(-) 5mA 4h 73

6 MeCN Zn(+)/FNE(?) 5mA 4h 21

7 DMSO Zn(+)/FNE() 5mA 4h 35 (in air)
8 DMSO C(+)/FNE(-) 5mA 4h 0

9 DMSO Fe(+)/FNE(-) 5mA 4h 68
10 DMSO FNE(+)/FNE(-) 5mA 4h 0
11 DMSO Zn(+)/C(-) 5mA 4h 78
12 DMSO Zn(+)/Pt(-) 5mA 4h 65
13 DMSO Zn(+)/FNE() 2.5 mA 8h 78
14 DMSO Zn(+)/FNE() 10 mA 2h 76
15 DMSO Zn(+)/FNE(-) 20 mA 1h 67
16¢ DMSO - - 4h 24

®Reaction conditions: 1a (0.2 mmol), 2a (0.1 mmol), solvent (4 mL), under argon atmosphere for 4

h. ®Determined by GC using 1,3,5-trimethoxybenzne as internal standard. ‘Isolated yield. ¢ add 2

equiv. Zn powder, r.t..



Supplementary Table 2. Optimization of cross-coupling with disulfides.

Me
Ph | A Ph Electrode s
N C;F . s\s constant current
O/@) 4 /©/ solvent (4 mL)
Me
Me
22

Ph rt, Ar
0.1 r:rmol 2.0 i?]uiv
Entry Solvent Electrode Current Time Yield® (%)

1 DMSO Zn(+)/FNE() 5mA 4h 62(57)°
2 Acetone Zn(+)/FNE(-) 5mA 4h 12
3 MeOH Zn(+)/FNE(-) 5mA 4h 21
4 DMA Zn(+)/FNE(-) 5mA 4h 39
5 DMF Zn(+)/FNE(-) 5mA 4h 38
6 NMP Zn(+)/FNE(-) 5mA 4h 36
7 MeCN Zn(+)/FNE(-) 5mA 4h 23
8 Dioxane Zn(+)/FNE(-) 5mA 4h n.r.
9(in air) DMSO Zn(+)/FNE(-) 5mA 4h 12
10 DMSO Zn(+)/C() 5mA 4h 16
11 DMSO Zn(+)/RVC(-) 5mA 4h 30
12 DMSO Zn(+)/Pt(-) 5mA 4h 30
13 DMSO Fe(+)/FNE(-) 5mA 4h 31
14 DMSO Mg(+)/FNE(-) 5mA 4h 50
15 DMSO Al(+)/FNE(-) 5mA 4h 31
16 DMSO Zn(+)/FNE(-) 2.5 mA 8h 54
17 DMSO Zn(+)/FNE(-) 10 mA 2h 50
18 DMSO Zn(+)/FNE(-) 20 mA 1h 48
19¢ DMSO - - 4h 20

®Reaction conditions: 1a (0.1 mmol), 4a (0.2 mmol), solvent (4 mL), under argon atmosphere for 4
h. ®Determined by GC using 1,3,5-trimethoxybenzne as internal standard. ‘Isolated yield. ¢ add 2
equiv. Zn powder, r.t..



Supplementary Table 3. Optimization of cross-coupling with alkynyl p-

tolylsulfones.
e o e, T
BocrO/ ° Ph o ©/ sowertn,tﬁ(: mt) ] g
2.0 l:uiv 0.1 ?:mol 32
Entry Solvent Electrode Current Time Yield® (%)

1 DMF Fe(+)/FNE(-) 5mA 4h 57(54)°
2 DMA Zn(+)/FNE(-) 5mA 4h 23

3 MeOH Zn(+)/FNE(-) 5mA 4h 30

4 DMSO Zn(+)/FNE(-) 5mA 4h trace
5 MeCN Zn(+)/FNE(-) 5mA 4h 24

6 NMP Zn(+)/FNE(-) 5mA 4h 30

7 DMF Zn (+)/FNE(-) 5mA 4h 32

8 DMF Mg(+)/FNE(-) 5mA 4h 0

9 DMF Al(+)/FNE(-) 5mA 4h 0
10 DMF Fe(+)/C(-) 5mA 4h 39
11 DMF Fe(+)/RVC(-) 5mA 4h 15
12 DMF Fe(+)/Pt(-) 5mA 4h 47
13 DMF Fe(+)/Ni(-) 5mA 4h 33
14 DMF Fe(+)/Cu(-) 5 mA 4h 29

®Reaction conditions: 1a (0.2 mmol), 6a (0.1 mmol), solvent (4 mL), under argon atmosphere for 4

h. ®Determined by GC using 1,3,5-trimethoxybenzne as internal standard. “Isolated yield.



Supplementary Table 4. Control Experiments.

F. F
Ph z Ph Electrode
N | €] CF constant current
N + 3 -
) BF, DMSO (4 mL)
Ph rt, Ar

Ph Ph

1 2 3

2.0 equiv. 0.1 mmol
Entry Katritzky salts "BusNPFg Yield® (%)
1 2 equiv. 0 84
2 1 equiv. 0 51
3 1 equiv. 1 equiv. 50

*Reaction conditions: 1a (0.2 mmol), 2a (0.1 mmol), solvent (4 mL), under argon atmosphere for 4
h. "Determined by GC using 1,3,5-trimethoxybenzne as internal standard. “Isolated yield.

Supplementary Table 5. Optimization of cross-coupling with trifluoromethyl

alkenes using electrolytes.

F_F
P | Ph Electrode
©] CF constant current
g\ BF, * 3 electrolytes( 1 equiv.)
Ph Ph -

ea P
1.0 e1quiv. 0.1 nz1mo| 3
Entry Solvent Electrolytes Electolytes Electricity Yield®
1 DMSO Zn(+)/FNE(-) "BusNPFs 5mA /4 h 50
2 DMSO Zn(+)/FNE(-) "BusNBFs 5mA /4 h 52
3 DMSO Zn(+)/FNE(-) LiClO4 5mA/4h 46
4 DMSO Zn(+)/FNE() "BusNBr 5mA /4 h 11
5 DMSO Zn(+)/FNE() "BuuNOAC  5mA/4h 29
6 MeCN Zn(+)/FNE(-) "BusNPFg 5mA/4h 21
7 DMSO Fe(+)/FNE(-) "BusNPFg 5mA /4 h 17
8 DMSO Zn (+)/FNE(-) "BuNPFs  2.5mA/8h 46
9 DMSO Zn (+)/IFNE(-) "BusNPFs 10 mA /2 h 44
10° DMSO Zn (+)/FNE(-) "BusNPFs 5mA /4 h 53

®Reaction conditions: 1a (0.1 mmol), 2a (0.1 mmol), solvent (4 mL), under argon atmosphere for 4
h. ®Determined by GC using 1,3,5-trimethoxybenzne as internal standard. ¢ 50 °C



Supplementary Method 1

Supplementary Figure 1. a ) 0.2 mmol 1a. b) 0.1 mmol 2a. c) The vessel was wraped with
teflon tape. d) Solvent was added and the vessel was sealed in the glove box. ¢) A balloon filled
with nitrogen was connected to the vessel.



Supplementary Method 2

The continuous-flow electrochemical reactor used was the Asia Flux Module purchased from Syrris
as shown in Supplementary Figure 2 and 3.

Electrodes are
located on here

Supplementary Figure 3 The components of the reactor.
(1): inlet and outlet; (2): channel reator; (3): anode; (4): cathode.

The result of reaction in continuous-flow electrochemical reactor as shown in Supplementary Figure
4. We found that using SS304 as anode and platinum as cathode, with a current set to10 mA the flow
rate set to 22.5 uL/min, our target product could be obtained in 26% yield after 10 minute under air.
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Supplementary Figure 4 The result of reaction in continuous-flow electrochemical reactor



Supplementary Disscussion

For demonstrated the possible reaction mechanism, electron paramagnetic resonance (EPR)
experiments with N-tert-butyl-a-phenylnitrone (PBN) as the electron-spin trapping reagent were
carried out. A significant EPR signal was observed when the reaction was charged with 5.0 mA
current. Combining the above results indicating that the reaction probably proceeded via a radical

process.

i PBN, no EPR signal
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i) 1+2+PBN in DMSO, (+)Zn / (-)NFE, I = 5.0 mA
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Supplementary Figure 5 EPR experiments



Characterization Data

Compound 3

F_F

Ph

Purification by flash column chromatography (silica gel, petroleum ether) afforded 24.7mg (79%)
of the title compound 3.

Physical State: white solid.

Ry=0.75 (petroleum ether).

"H NMR (400 MHz, CDCl;): 6 7.68-7.56 (m, 4H), 7.52-7.32 (m, 5H), 2.35-2.30 (m, 2H), 1.76-1.62
(m, 5H), 1.37-1.30 (m, 1H), 1.21-1.10 (m, 3H), 1.03-0.91 (m, 2H) ppm.

3C NMR (126 MHz, CDCls): § 154.2 (dd, J = 290.6, 286.3 Hz), 140.7, 140.0, 133.2 (dd, J = 4.6,
42 Hz),128.9,128.8 (t,J=3.3Hz), 127.5, 127.2, 127.1,90.9 (dd, J = 22.3, 12.3 Hz), 35.9 (t, J =
2.4 Hz), 35.3, 33.0, 26.6, 26.2 ppm.

F NMR (376 MHz, CDCl3): 6 -90.67 (d, J = 43.5 Hz), -91.22 (d, J = 43.2 Hz) ppm.

All data matched that reported in the literature!

Compound 4

Purification by pTLC (Petroleum ether) afforded 25.4 mg (73%) of the title compound 4

Physical State: colorless oil.

Ry=0.50 (petroleum ether).

'H NMR (500 MHz, CDCL): & 7.64 — 7.57 (m, 4H), 7.50 — 7.42 (m, 2H), 7.41 — 7.34 (m, 3H),
2.46 —2.32 (m, 2H), 2.12 — 2.00 (m, 2H), 1.82 — 1.73 (m, 2H), 1.71 — 1.52 (m, 2H), 1.45 — 1.39 (m,
1H), 1.38 — 1.30 (m, 2H).

3C NMR (126 MHz, CDCl3): & 154.29 (dd, J = 291.6, 287.0 Hz), 140.57, 140.37, 132.58 (d, J =
7.5 Hz), 128.99, 128.67 (t, J=3.5 Hz), 127.64, 127.38, 127.15, 90.68 (dd, J=22.0, 13.3 Hz), 34.08,
33.73, 33.38 (dd, J=25.1, 22.8 Hz), 29.86, 28.69 (d, J=9.2 Hz).

19F NMR (471 MHz, CDCL): & -90.06 (d, J = 42.0 Hz), -90.52 (d, J = 41.0 Hz), -92.13 (d, J =
233.6 Hz), -101.86 (d, J=233.7 Hz).

HRMS (ESI-TOF): calc’d for C2HaiFs [M+H]": 349.1574, found: 349.1572.

Compound 5




Purification by pTLC (Petroleum ether) afforded 15.2 mg (Three parallel experiments) (17%) of the
title compound 5.

Physical State: white solid.

Ry=0.80 (petroleum ether).

"H NMR (500 MHz, CDCl3): § 7.65 — 7.56 (m, 4H), 7.49 — 7.41 (m, 3H), 7.43 — 7.37 (m, 2H), 7.39
—7.31 (m, 2H), 2.44 (dt, /= 7.6, 2.4 Hz, 2H), 1.93 — 1.80 (m, 1H), 1.75 — 1.65 (m, 2H), 1.66 — 1.58
(m, 2H), 1.55 — 1.44 (m, 2H), 1.25 — 1.13 (m, 2H).

13C NMR (126 MHz, CDCl3): 6 154.12 (dd, J = 290.7, 286.1 Hz), 140.77, 140.09, 133.14 (dd, J =
4.6,2.9 Hz), 128.94, 128.86 (t, J= 3.2 Hz), 127.50, 127.19, 127.16, 92.20 (dd, J = 22.0, 12.1 Hz),
38.44 (t,J=2.6 Hz), 33.63, 32.31, 25.13.

F NMR (471 MHz, CDCls): 6 -91.54 (d, J = 44.8 Hz), -91.94 (d, J = 44.8 Hz).

All data matched that reported in the literature '°

Compound 6

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 22.0 mg (70%) of the title compound
6.

Physical State: yellow solid.

Ry=0.25 (30:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl;): & 7.67-7.54 (m, 4H), 7.51-7.32 (m, 5H), 3.97-3.89 (m, 2H), 3.32-3.25
(m, 2H), 2.45-2.34 (m, 2H), 1.64-1.50 (m, 3H), 1.38-1.26 (m, 2H) ppm.

13C NMR (101 MHz, CDCl5): § 154.3 (dd, J = 291.3, 286.9 Hz), 140.6, 140.3, 133.2 (dd, J = 4.6,
42 Hz), 129.0, 128.7 (t, J= 3.4 Hz), 127.6, 127.3, 127.1, 90.9 (dd, J = 22.3, 12.3 Hz), 67.9, 34.8,
33.4(t,J=2.7 Hz), 32.8 ppm.

F NMR (376 MHz, CDCls): 5 -90.14 (d, J = 42.2 Hz), -90.56 (d, J = 41.4 Hz) ppm.

HRMS (ESI-TOF): calc’d for C20H2F.O [M+H]": 315.1555, found: 315.1554.

Compound 7

FOF o

Ph

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 18.6 mg (62%) of the title compound
7.

Physical State: yellow oil.

Ry=0.25 (30:1 petroleum ether : EtOAc).

"H NMR (400 MHz, CDCl3): § 7.65-7.56 (m, 4H), 7.50-7.41 (m, 2H), 7.43-7.31 (m, 3H), 3.89 (td,
J=28.2,5.1Hz 1H), 3.80 (dd, /= 8.5, 7.0 Hz, 1H), 3.72 (dt, J= 8.5, 7.5 Hz, 1H), 3.43 (dd, J = 8.5,
6.4 Hz, 1H), 2.59-2.49 (m, 2H), 2.33-2.22 (m, 1H), 2.01-1.93 (m, 1H), 1.64-1.55 (m, 1H) ppm.

13C NMR (126 MHz, CDCl;5): 6 154.2 (dd, J = 290.7, 287.4 Hz), 140.6, 140.5, 132.3 (dd, J = 3.6,
3.4 Hz), 129.0, 128.8 (t, J= 3.2 Hz), 127.6, 127.4, 127.1, 91.4 (dd, J = 21.3, 14.1 Hz), 72.8, 67.9,



37.8 (t,J=2.5Hz),31.9,31.2 ppm.
F NMR (376 MHz, CDCls): 6 -90.63 (d, J = 42.2 Hz), -90.87 (d, J = 42.5 Hz) ppm.
HRMS (ESI-TOF): calc’d for CioH;sF.O [M+H]": 301.1398, found: 301.1398.

Compound 8

F_F

NBoc

Ph

Purification by pTLC (20:1 petroleum ether : EtOAc) afforded 33.1 mg (80%) of the title compound
8.

Physical State: colorless oil.

Ry=0.40 (20:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3):  7.66-7.57 (m, 4H), 7.53-7.42 (m, 2H), 7.41-7.32 (m, 3H), 4.05 (s,
2H), 2.60 (t,J=12.6 Hz, 2H), 2.38 (dt, /= 7.3, 2.5 Hz, 2H), 1.70-1.62 (m, 2H), 1.50-1.42 (m, 10H),
1.20-1.10 (m, 2H) ppm.

3C NMR (101 MHz, CDCl3): 5 154.9, 154.3 (dd, J = 291.4, 286.9 Hz), 140.6, 140.3, 132.7 (dd, J
=4.0, 3.8 Hz), 129.0, 128.7 (t, J = 3.3 Hz), 127.6, 127.3, 127.1, 90.4 (dd, J = 22.0, 13.0 Hz), 79.4,
43.9 (brs), 34.4,31.9, 28.6 ppm.

F NMR (376 MHz, CDCls): 5 -90.06 (d, J = 42.2 Hz), -90.53 (d, J = 42.3 Hz) ppm.

All data matched that reported in the literature '

Compound 9

F_F

Me
Et

Ph

Purification by flash column chromatography (silica gel, petroleum ether) afforded 20.9 mg (73%)
of the title compound 9.

Physical State: colorless oil.

Ry=0.75 (petroleum ether).

"H NMR (500 MHz, CDCl3): 8 7.64-7.57 (m, 4H), 7.47-7.44 (m, 2H), 7.42-7.32 (m, 3H), 2.47-2.42
(m, 1H), 2.29-2.20 (m, 1H), 1.47-1.35 (m, 2H), 1.25-1.12 (m, 1H), 0.91-0.84 (m, 6H) ppm.

13C NMR (126 MHz, CDCl5): § 154.2 (dd, J = 290.3, 286.2 Hz), 140.7, 140.0, 133.1 (dd, J = 4.0,
3.8 Hz), 128.9, 128.8 (t,J=3.4 Hz), 127.5, 127.2,127.2,91.4 (dd, J=21.9, 12.5 Hz), 34.6, 32.8 (t,
J=2.4Hz),29.2,18.8, 11.4 ppm.

F NMR (471 MHz, CDCl3): 5 -91.01 (d, J = 43.5 Hz), -91.34 (d, J = 43.8 Hz) ppm.

HRMS (EI-TOF): calc’d for Ci19HoF> [M+Na]": 286.1533, found: 286.1525.

All data matched that reported in the literature '

Compound 10
F_F

Ph



Purification by pTLC (Petroleum ether) afforded 16.8 mg (62%) of the title compound 10.
Physical State: colorless oil.

Ry=0.80 (petroleum ether).

'"H NMR (400 MHz, CDCl3): 8 7.62 — 7.56 (m, 4H), 7.47 — 7.43(m, 2H), 7.42 — 7.33 (m, 3H), 2.31
(ddd, J=17.3, 2.9, 2.0 Hz, 2H), 1.65 (tdd, J=14.1, 7.1, 1.0 Hz, 1H), 0.91 (d, /= 6.6 Hz, 6H).

3C NMR (101 MHz, CDCl3): § 154.27 (dd, J = 290.2, 286.6 Hz), 140.75, 140.08, 133.09 (dd, J =
4.5,3.2 Hz), 128.94, 128.79 (t, J= 3.2 Hz), 127.50, 127.21, 127.16, 91.52 (dd, J = 22.0, 13.0 Hz),
36.67,26.61 (t,J=2.5 Hz), 22.23.

F NMR (376 MHz, CDCl3): 5 -91.00 (d, J = 43.6 Hz), -91.51 (d, J=42.9 Hz).

All data matched that reported in the literature '

Compound 11

Purification by pTLC (Petroleum ether) afforded 14.7 mg (49%) of the title compound 11.
Physical State: white solid.

Ry=0.80 (petroleum ether).

'H NMR (400 MHz, CDCL3): & 7.64 — 7.56 (m, 4H), 7.49 — 7.40 (m, 2H), 7.41 — 7.32 (m, 3H), 2.47
~2.30 (m, 2H), 1.35— 1.26 (m, 5H), 0.84 (t, J = 7.3 Hz, 6H).

13C NMR (101 MHz, CDCl3): & 154.13 (t, J = 288.1 Hz), 140.75, 140.02, 133.06, 128.94, 128.79,
127.50, 127.19, 127.16, 91.58 (dd, J = 23.0, 12.3 Hz), 38.36, 31.30, 24.94, 10.61.

F NMR (376 MHz, CDCl3): 5 -91.21.

All data matched that reported in the literature '°

Compound 12

Purification by pTLC (Petroleum ether) afforded 13.4 mg (37%) of the title compound 12
Physical State: colorless oil.

Ry=0.80 (petroleum ether).

'"H NMR (500 MHz, CDCl3): & 7.63 — 7.59 (m, 2H), 7.58 — 7.54 (m, 2H), 7.48 — 7.42 (m, 2H), 7.36
—7.32 (m, 2H), 7.26 — 7.21 (m, 2H), 7.18 — 7.13 (m, 1H), 7.12 — 7.09 (m, 2H), 2.64 (ddd, J = 13.6,
10.8, 5.6 Hz, 1H), 2.57 — 2.44 (m, 2H), 2.29 (dddd, J = 14.3, 8.1, 2.7, 1.4 Hz, 1H), 1.73 — 1.63 (m,
1H), 1.52 — 1.44 (m, 1H), 1.36 — 1.29 (m, 1H), 0.95 (d, J = 6.6 Hz, 3H).

13C NMR (101 MHz, CDCls): § 154.24 (dd, J =290.2, 286.6 Hz), 142.71, 140.75, 140.14, 128.95,
128.81 (t,J = 3.2 Hz), 128.44, 127.52, 127.24, 127.17, 126.85, 125.79, 125.72, 113.99, 91.25 (dd, J
=21.5,13.4 Hz), 38.34, 34.80, 33.36, 30.97 (t, J = 2.5 Hz), 19.36.

F NMR (376 MHz, CDCl3): 5 -90.88 (d, J = 43.6 Hz), -91.16 (d, J = 43.6 Hz).



HRMS (ESI-TOF): calc’d for CosHasF> [M+ H]™: 363.1919, found: 363.1918.

Compound 13

O | I
Purification by pTLC (Petroleum ether) afforded 13.8 mg (35%) of the title compound 13.
Physical State: white solid.
Ry=0.80 (petroleum ether).
'"H NMR (400 MHz, CDCls): § 7.66 — 7.54 (m, 4H), 7.44 (tt, J = 8.3, 2.0 Hz, 2H), 7.40 — 7.30 (m,
3H), 2.33 (dt,J=7.2, 2.4 Hz, 2H), 1.50 — 1.40 (m, 1H), 1.36 — 1.14 (m, 22H).
13C NMR (126 MHz, CDCl3): 6 154.10 (dd, J = 295.5, 285.3 Hz), 140.84, 140.06, 133.08 (d, J =
1.7 Hz), 128.94, 128.85 (t, J=3.2 Hz), 127.48, 127.17, 91.58 (dd, J = 18.5, 15.6 Hz), 32.83, 32.17
(d, J=2.3 Hz), 28.94, 24.78, 24.04, 23.56, 23.33, 21.67.

F NMR (376 MHz, CDCls): 5 -91.32.
HRMS (ESI-TOF): calc’d for C»7HssF, [M+ H]™: 397.2701, found: 397.2700.

Compound 14

OO

Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 12.7 mg (40%) of the title compound
14

Physical State: colorless oil.

Ry=0.20 (10:1 petroleum ether : EtOAc).

"H NMR (400 MHz, CDCl3): § 7.63 —7.57 (m, 4H), 7.48 — 7.42 (m, 2H), 7.42 — 7.32 (m, 3H), 3.64
—3.52 (m, 2H), 2.55 —2.46 (m, 2H), 1.85 (ddd, J=13.8, 6.8, 4.6 Hz, 1H), 1.47 — 1.36 (m, 1H), 0.93
(d, J=6.8 Hz, 6H)

13C NMR (101 MHz, CDCl3): & 154.99(dd, J = 290.3, 285.1 Hz), 140.65, 140.26, 132.52 (d, J =
3.6 Hz), 128.95, 128.76 (t,J=3.2 Hz), 127.57, 127.33,127.15,91.32 (dd, J=21.8, 13.2 Hz), 62.92,
44.53 (t,J=2.3 Hz), 27.83, 26.06.

F NMR (376 MHz, CDCls): 6 -90.40 (d, J = 43.6 Hz), -90.73 (d, J = 40.9 Hz).

HRMS (ESI-TOF): calc’d for C0H,,F2O [M+ H]*™: 317.1711, found: 317.1710.

Compound 15




Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 26.2 mg(Three parallel experiments)
(24%) of the title compound 15.

Physical State: colorless oil.

Ry=0.30 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): § 7.63 — 7.52 (m, 4H), 7.44 (ddd, J = 7.9, 6.3, 1.4 Hz, 2H), 7.38 —
7.32 (m, 1H), 7.31 = 7.26 (m, 2H), 7.24 (dd, /= 5.4, 2.0 Hz, 2H), 7.21 — 7.15 (m, 1H), 7.11 — 7.05
(m, 2H), 3.51 (qd, /= 10.8, 4.8 Hz, 2H), 2.74 — 2.63 (m, 2H), 2.59 (ddt, J = 14.5, 7.8, 2.3 Hz, 1H),
2.44 (ddt, J=14.7,6.7,2.7 Hz, 1H), 1.92 — 1.76 (m, 1H).

3C NMR (101 MHz, CDCl3): 8 154.15 (dd, J = 291.7, 284.8 Hz), 140.60, 140.25, 132.29, 129.74,
129.23,128.96, 128.68, 128.51, 127.58, 127.30, 127.14, 126.22,90.85 (dd, J=22.1, 13.1 Hz), 64.27,
40.85, 37.43, 28.88.

F NMR (376 MHz, CDCls): 6 -90.04 (d, J = 10.9 Hz).

HRMS (ESI-TOF): calc’d for C24sH2,F2NaO [M+ Na]*: 387.1531, found: 387.1531.

Compound 16-1

F. F OH

Ph

Purification by pTLC (4:1 petroleum ether : EtOAc) afforded 12.5 mg (38%) of the title compound
16-1.

Physical State: white solid.

Ry=0.35 (4:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): § 7.64-7.55 (m, 4H), 7.47-7.42 (m, 2H), 7.42-7.32 (m, 3H), 3.98-3.90
(m, 1H), 2.44-2.34 (m, 2H), 1.75-1.66 (m, 2H), 1.54-1.38 (m, 8H) ppm.

13C NMR (101 MHz, CDCl3): §154.3 (dd, J = 290.8, 286.7 Hz), 140.7, 140.1, 133.0 (dd, J = 4.0,
3.0 Hz), 128.9, 128.7 (t, J= 3.4 Hz), 127.5, 127.2, 127.1, 90.8 (dd, J = 22.2, 12.5 Hz), 67.0, 34.4,
34.0,32.2,26.7 ppm.

F NMR (376 MHz, CDCls): 5 -90.40 (d, J = 42.8 Hz), -90.98 (d, J = 42.6 Hz) ppm.

HRMS (ESI-TOF): calc’d for C2;H2,F,0 [M+ Na]*: 351.1531, found: 351.1529.

Compound 16-2

F. F OH

Ph

Purification by pTLC (4:1 petroleum ether : EtOAc) afforded 12.1 mg (37%) of the title compound
16-2.

Physical State: white solid.

Ry=0.40 (4:1 petroleum ether : EtOAc).

"H NMR (500 MHz, CDCl;): & 7.64-7.55 (m, 4H), 7.48-7.43 (m, 2H), 7.42-7.32 (m, 3H), 3.57-3.51
(m, 1H), 2.33 (dt, J=7.3, 2.5 Hz, 2H), 1.99-1.90 (m, 2H), 1.82-1.73 (m, 2H), 1.59 (s, 1H),1.32-1.28
(m, 1H), 1.20-1.13 (m, 2H), 1.07-0.99 (m, 2H) ppm.



13C NMR (126 MHz, CDCls): § 154.2 (dd, J =291.2, 286.6 Hz), 140.6, 140.2, 132.9 (dd, J = 4.0,
3.6 Hz), 128.9, 128.7 (t, J = 3.3 Hz), 127.6, 127.3, 127.1, 90.9 (dd, J = 22.2, 12.6 Hz), 71.0, 35.4,
35.0 (t,J=2.3 Hz), 34.5, 30.9 ppm.

F NMR (376 MHz, CDCls): 6 -90.41 (d, J=42.7 Hz), -90.94 (d, J = 42.5 Hz) ppm.

HRMS (ESI-TOF): calc’d for C,H2,F20 [M+Na]™: 351.1531, found: 351.1530.

Compound 17

Purification by pTLC (20:1 petroleum ether : EtOAc) afforded 26.0 mg (70%) of the title compound
17 (d.r. = 1:1).

Physical State: colorless oil.

Ry=0.20 (20:1 petroleum ether : EtOAc).

'"H NMR (500 MHz, CDCl3): § 7.64 — 7.58 (m, 7H), 7.49 — 7.43 (m, 5H), 7.41 — 7.35 (m, 6H), 3.69
(s, 3H), 2.51 (p, J= 5.0 Hz, 1H), 2.38 (dt, J= 7.5, 2.5 Hz, 2H), 2.22 (tt, J = 12.2, 3.7 Hz, 1H), 2.04
~ 1.92 (m, 4H), 1.64 — 1.50 (m, 4H).

13C NMR (126 MHz, CDCl;): (mixed)

F NMR (471 MHz, CDCls): 6 -90.41 (d, J=42.9 Hz), -90.86 (d, J = 42.9 Hz).

HRMS (ESI-TOF): calc’d for CosHasF,0, [M+H]": 371.1817, found: 371.1810.

Compound 18

Purification by pTLC (Petroleum ether) afforded 29.4 mg (81%) of the title compound 18 (d.r. =
4:3).

Physical State: white solid.

Ry=0.80 (petroleum ether).

"H NMR (500 MHz, CDCl3): & 7.61 — 7.58 (m, 4H), 7.48 — 7.44 (m, 3H), 7.41 — 7.37 (m, 2H), 2.51
(ddd, /=179, 2.7, 2.1 Hz, 2H), 1.78 — 1.72 (m, 2H), 1.64 (ddd, J = 13.6, 2.9, 1.7 Hz, 2H), 1.59 —
1.48 (m, 2H), 1.45 - 1.36 (m, 2H), 1.30 — 1.23 (m, 1H), 0.88 (s, 9H).

13C NMR (126 MHz, CDCl;5): § 154.20 (dd, J = 295.9, 286.1 Hz), 140.76, 140.09, 132.92 (dd,J =
4.4,2.7 Hz), 128.94, 128.86 (t, J = 3.5 Hz), 127.50, 127.20, 127.16, 91.61 (dd, J = 22.3, 12.4 Hz),
48.52,36.12 (t, J=2.3 Hz), 35.24, 33.52, 30.12, 27.63, 21.75.

F NMR (471 MHz, CDCls): 6 -91.16 (d, J=43.9 Hz), -91.52 (d, J = 44.8 Hz).

HRMS (ESI-TOF): calc’d for C,sHs 1 F2 [M+H]*: 369.2388, found: 369.2384.

Compound 19



o

Purification by pTLC (Petroleum ether) afforded 17.9 mg (55%) of the title compound 19 (d.r. > 4:3)
Physical State: colorless oil.

Ry=0.75 (petroleum ether).

'"H NMR (400 MHz, CDCl3): § 7.65 — 7.56 (m, 4H), 7.44 (ddd, J = 7.8, 6.3, 1.3 Hz, 2H), 7.41 —
7.32 (m, 3H), 2.78 (ddt, J=14.3, 4.9, 3.5 Hz, 1H), 2.09 (ddd, /= 14.3, 10.2, 2.1 Hz, 1H), 1.75 (dd,
J=11.8,2.4 Hz, 1H), 1.63 (tdt,J=12.5, 3.3, 1.5 Hz, 3H), 1.40 — 1.31 (m, 1H), 1.23 — 1.14 (m, 2H),
1.08 (ddt, J=15.9, 12.5, 3.3 Hz, 1H), 0.94 (d, /= 6.5 Hz, 3H), 0.91 — 0.86 (m, 2H).

13C NMR (126 MHz, CDCl;): 8 154.14 (dd, J = 289.9, 286.3 Hz), 140.72, 139.93, 133.12 (dd,J =
4.4,2.6 Hz), 128.94, 128.73 (t,J= 3.5 Hz), 127.49, 127.16 (d, /= 4.0 Hz), 91.16 (dd, J=22.5, 12.1
Hz), 42.11, 37.60, 35.75, 31.94, 31.45, 26.49, 26.35, 20.39.

F NMR (376 MHz, CDCls): 6 -90.87 (d, J=43.6 Hz), -91.11 (d, J = 43.6 Hz).

HRMS (ESI-TOF): calc’d for CoHasF, [M+H]": 327.1919, found: 327.1917.

Compound 20

F_F

MeOOC I COOEt

Purification by flash column chromatography (silica gel, petroleum ether : EtOAc) afforded 19.8
mg (51%) of the title compound 20.

Physical State: white solid.

Ry=0.60 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl): 8 7.99 (d, J = 8.4 Hz, 2H), 7.30 — 7.15 (m, 5H), 7.10 — 7.02 (m, 2H),
3.95(q,J=7.2 Hz, 2H), 3.92 (s, 3H), 3.04 —2.90 (m, 1H), 2.87 —2.77 (m, 1H), 2.76 —2.70 (m, 1H),
2.66 —2.56 (m, 2H), 1.09 (t, J=7.1 Hz, 3H) ppm.

13C NMR (126 MHz, CDCl3): § 174.1, 166.6, 155.6 (dd, J = 293.0, 289.8 Hz), 138.4, 129.7, 129.2,
129.0, 128.8, 128.4, 128.2 (t, J = 3.3 Hz), 126.5, 60.5, 52.2, 45.7 (t, J = 2.6 Hz), 38.0, 29.7, 14.0
ppm.

F NMR (471 MHz, CDCls): 5 -87.63 (d, J = 35.8 Hz), -88.21 (d, J = 34.6 Hz) ppm.

HRMS (EI-TOF): calc’d for CoH2,F204 [M+Na]*: 411.1378, found: 411.1383.

Compound 21
F F OH
|



Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 17.8 mg (59%) of the title compound
4.

Physical State: colorless oil.

Ry=0.30 (10:1 petroleum ether : EtOAc).

"H NMR (400 MHz, CDCl3): § 7.64 — 7.56 (m, 4H), 7.49 — 7.42 (m, 2H), 7.44 — 7.33 (m, 3H), 3.55
(h, J=5.5Hz, 1H), 2.55 (ddt,J=14.7, 7.5, 2.4 Hz, 1H), 2.44 (ddt, J= 14.5, 6.8, 2.4 Hz, 1H), 1.55
— 1.34 (m, 4H), 0.90 (t, /= 7.4 Hz, 3H).

3C NMR (101 MHz, CDCl;): 6 154.16 (dd, J = 290.4, 285.0 Hz), 140.64, 140.25, 132.69, 128.95,
128.73 (t, J = 3.2 Hz), 127.56, 127.32, 127.14, 90.98 (dd, J = 19.4, 15.6 Hz), 64.42, 40.37, 28.93,
23.31, 11.18.

F NMR (376 MHz, CDCl5): & -90.50.

HRMS (ESI-TOF): calc’d for Ci9H2,F,O [M+H]": 303.1555, found: 303.1555.

Compound 22

Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 12.1 mg (32%) of the title compound
22.

Physical State: colorless oil.

Ry=0.35 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl): 8 8.26 (d, J=4.8 Hz, 2H), 7.63 — 7.54 (m, 4H), 7.47 — 7.40 (m, 4H),
7.38 —7.31 (m, 1H), 6.40 (t, J = 4.8 Hz, 1H), 4.59 (ddt, /= 13.0, 3.8, 1.7 Hz, 1H), 4.55 — 4.44 (m,
1H), 2.97 (ddd, J=13.1, 11.3, 3.1 Hz, 1H), 2.76 (dd, /= 13.0, 10.1 Hz, 1H), 2.49 (ddt, J= 14.3, 6.7,
2.6 Hz, 1H), 2.36 (ddt, J = 14.3, 7.9, 2.1 Hz, 1H), 1.94 — 1.81 (m, 1H), 1.77 — 1.68 (m, 1H), 1.60
(dtd,J=13.2, 6.5, 3.3 Hz, 1H), 1.50 — 1.38 (m, 1H), 1.32 — 1.27 (m, 1H).

13C NMR (101 MHz, CDCl;): 6 161.69, 157.80, 154.20 (dd, J = 292.5, 283.9 Hz), 140.70, 140.29,
132.65 (d, J = 2.3 Hz), 128.93, 128.91, 127.53, 127.30, 127.17, 109.40, 90.43 (dd, J =22.4, 13.7
Hz), 49.51, 44.50, 34.08, 31.93, 30.75, 24.79.

F NMR (376 MHz, CDCl;): 6 -90.44 (d, J = 8.2 Hz).

HRMS (EI-TOF): calc’d for C24H4F2N3Na [M+Na]*: 414.1752, found: 414.1749.

Compound 23

\Me
Purification by pTLC (5:1 petroleum ether : EtOAc) afforded 19.3 mg (35%) of the title compound

23.
Physical State: colorless oil.



Ry=0.35 (5:1 petroleum ether : EtOAc).

"H NMR (400 MHz, CDCL3): 8 7.64 — 7.59 (m, 4H), 7.55 (dd, J=7.8, 1.5 Hz, 1H), 7.49 — 7.41 (m,
3H), 7.39 — 7.33 (m, 1H), 7.31 — 7.27 (m, 3H), 7.04 (dd, J= 8.1, 4.5 Hz, 1H) , 5.34 (s, 1H), 5.16 (d,
J= 3.8 Hz, 2H), 3.29 (s, 3H), 3.04 — 2.92 (m, 2H), 2.56 (t, J= 10.4 Hz, 1H), 2.43 — 2.19 (m, 3H),
1.82 (dd, J=13.9, 3.2 Hz, 1H), 1.72 — 1.55 (m, 3H), 1.16 — 1.10 (m, 1H).

3C NMR (101 MHz, CDCl3): 6 163.27, 160.10, 154.16 (dd, J = 292.1, 284.3 Hz), 152.78, 140.89
(d,J=6.4),140.44 (d, J=10.0 Hz), 133.18, 133.15, 132.04, 129.00, 128.52 (t, J= 3.4 Hz), 127.89,
127.69, 127.65, 127.46, 127.12, 126.52, 117.08, 110.83, 90.44, 89.69 (dd, /= 15.5, 15.9 Hz), 56.84,
52.33, 46.52, 34.16, 31.69, 30.09, 28.06, 24.45.

F NMR (376 MHz, CDCls): § -89.34, -128.06.

HRMS (ESI-TOF): calc’d for C33H3F2N4O> [M+H]":553.2410, found: 553.2409.

Compound 24

F_ F
[o] Et

W, o I
(J 1 C

° C
Purification by pTLC (20:1 petroleum ether : EtOAc) afforded 22.1 mg (40%) of the title compound
24.
Physical State: colorless oil.
Ry=0.20 (20:1 petroleum ether : EtOAc).
'"H NMR (400 MHz, CDCl;): 6 8.14 (d, J= 2.3 Hz, 1H), 7.88 (dd, J= 7.6, 1.5 Hz, 1H), 7.61 —7.53
(m, 5H), 7.50 — 7.39 (m, 4H), 7.38 — 7.32 (m, 4H), 7.03 (d, /= 8.4 Hz, 1H), 5.17 (s, 2H), 4.08 — 3.97
(m, 2H), 3.64 (s, 2H), 2.56 — 2.33 (m, 2H), 1.71 — 1.61 (m, 1H), 1.44 — 1.30 (m, 2H), 0.86 (t,J=17.5
Hz, 3H).
F NMR (376 MHz, CDCls): 5 -90.12 (dd, J=40.9, 42.0 Hz, ).
HRMS (ESI-TOF): calc’d for C3sH31F.04 [M+H]": 553.2185, found: 553.2184.

Compound 25

F_F

MeO

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 17.8 mg (67%) of the title compound
25.

Physical State: colorless oil.

Ry=0.40 (30:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCls): 6 7.23 (d, J = 8.2 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 3.82 (s, 3H),
2.25-2.23 (m, 2H), 1.74-1.60 (m, 5H), 1.29-1.24 (m, 1H), 1.17-1.06 (m, 3H), 0.97-0.87 (m, 2H) ppm.
3C NMR (101 MHz, CDCl): 6 158.7, 154.0 (dd, J = 288.8, 285.3 Hz), 129.5 (t, J=3.2 Hz), 126.4
(dd, J=3.1,3.0 Hz), 114.0, 90.6 (dd, J = 22.1, 13.0 Hz), 55.3, 35.8 (t,J = 2.4 Hz), 35.5, 33.0, 26.6,
26.2 ppm.

F NMR (376 MHz, CDCl3): 5 -92.36 (d, J = 46.5 Hz), -92.77 (d, J = 46.6 Hz) ppm.



All data matched that reported in the literature 5!

Compound 26

F_F

MeO

MeO

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 20.4 mg (69%) of the title compound
26.

Physical State: colorless oil.

Ry=0.30 (30:1 petroleum ether : EtOAc).

'H NMR (400 MHz, CDCL): § 6.85 (d, J = 1.2 Hz, 2H), 6.82 (s, 1H), 3.89 (s, 3H), 3.88 (s, 3H),
2.23 (dt, J=17.2, 2.5 Hz, 2H), 1.74-1.59 (m, 5H), 1.30-1.21 (m, 1H), 1.16-1.09 (m, 3H), 0.98-0.86
(m, 2H) ppm.

13C NMR (126 MHz, CDCl): 8 154.0 (dd, J =291.2, 286.6 Hz), 148.8, 148.2, 126.8, 120.9 (t, J =
3.2 Hz), 111.8 (t, J=3.5 Hz), 111.1, 90.9 (dd, J = 19.7, 15.2 Hz), 56.1, 56.0, 35.9 (t, J = 2.5 Hz),
35.6, 33.0, 26.6, 26.2 ppm.

F NMR (376 MHz, CDCl5): § -92.12 ppm.

HRMS (ESI-TOF): calc’d for C17H22F20, [M+Na]*: 319.1480, found: 319.1481.

Compound 27
Fe_F

MeOZC

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 24.1 mg (82%) of the title compound
27.

Physical State: colorless oil.

Ry=0.40 (30:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCls): 5 8.01 (d, J= 8.4 Hz,2H), 7.38 (d, J = 7.0 Hz, 2H), 3.91 (s, 3H), 2.30
(dt, J=17.3, 2.5 Hz, 2H), 1.72-1.52 (m, 5H), 1.27-1.19 (m, 1H), 1.15-1.04 (m, 3H), 0.97-0.83 (m,
2H) ppm.

3C NMR (101 MHz, CDCL): § 166.9, 154.3 (dd, J=292.4, 287.5 Hz), 139.2 (dd, J= 4.9, 3.6 Hz),
129.8,128.9, 128.3 (t,/=3.5 Hz), 91.0 (dd, J=22.8, 11.8 Hz), 52.2, 36.0 (t, /= 2.4 Hz), 35.0, 32.9,
26.4,26.1 ppm.

F NMR (376 MHz, CDCls): 5 -89.04 (d, J = 38.9 Hz), -89.71 (d, J = 39.1 Hz) ppm.

HRMS (ESI-TOF): calc’d for C17H0F20, [M+H]": 295.1504, found: 295.1505.

Compound 28
F_F

CF3

Purification by flash column chromatography (silica gel, petroleum ether) afforded 25.8 mg (85%)



of the title compound 28.

Physical State: colorless oil.

Ry=0.75 (petroleum ether).

'"H NMR (400 MHz, CDCl3): 6 7.60 (d, J= 8.1 Hz, 2H), 7.42 (d, J= 8.1 Hz, 2H), 2.30 (dt, J= 7.3,
2.5 Hz, 2H), 1.73-1.57 (m, 5H), 1.25-1.17 (m, 1H), 1.15-1.06 (m, 3H), 0.96-0.86 (m, 2H) ppm.

13C NMR (101 MHz, CDCl;): & 154.4 (dd, J = 292.0, 287.5 Hz), 138.1, 129.4 (q, J = 32.6 Hz),
128.7 (t, J= 3.3 Hz), 125.5 (q, /= 3.9 Hz), 124.2 (q, J = 271.9 Hz), 90.7 (dd, J = 23.2, 11.9 Hz),
359 (t,J =2.4 Hz), 35.1, 33.0, 26.5, 26.1 ppm.

F NMR (376 MHz, CDCls): § -62.63, -89.21 (d, J = 39.6 Hz), -90.07 (d, J = 39.7 Hz) ppm.
HRMS (EI-TOF): calc’d for Ci¢Hi7Fs M: 304.1250, found: 304.1246.

Compound 29

F_F

NC

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 20.4 mg (78%) of the title compound
29.

Physical State: colorless oil.

Ry=0.60 (30:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl): 6 7.64 (d, J = 8.4 Hz, 2H), 7.42 (d, J= 7.0 Hz, 2H), 2.29 (dt, J = 7.3,
2.5 Hz, 2H), 1.68-1.59 (m, 5H), 1.24-1.16 (m, 1H), 1.14-1.04 (m, 3H), 0.97-0.86 (m, 2H) ppm.

13C NMR (101 MHz, CDCl3): 8 154.4 (dd, J =290.9, 289.9 Hz), 139.3 (dd, J=4.8, 3.8 Hz), 132.3,
129.0 (t,J=3.6 Hz), 118.8, 110.9, 90.7 (dd, J=23.3, 11.3 Hz), 36.0 (t, /= 2.4 Hz), 34.8, 32.9, 26 .4,
26.1 ppm.

F NMR (376 MHz, CDCls): § -87.61 (d, J = 36.2 Hz), -88.66 (d, J = 36.4 Hz) ppm.

All data matched that reported in the literature 2

Compound 30

F_F

F

Purification by flash column chromatography (silica gel, petroleum ether) afforded 18.0 mg (71%)
of the title compound 30.

Physical State: colorless oil.

Ry=0.80 (petroleum ether).

'"H NMR (400 MHz, CDCl3): 8 7.34-7.19 (m, 2H), 7.12-6.94 (m, 2H), 2.24 (dt, J = 7.3, 2.5 Hz,
2H), 1.71-1.57 (m, 5H), 1.24-1.17 (m, 1H), 1.15-1.08 (m, 3H), 0.97-0.84 (m, 2H) ppm.

13C NMR (101 MHz, CDCl3): § 163.1, 160.7, 157.3-151.1 (m), 130.1 (dt, J = 8.0, 3.4 Hz), 115.5
(d,J=21.6 Hz), 90.4 (dd, J=22.6, 12.8 Hz), 35.8 (t,J= 2.5 Hz), 35.5, 33.0, 26.5, 26.2 pm.

F NMR (376 MHz, CDCls): 5 -91.48 (d, J = 44.4 Hz), -91.98 (d, J = 44.4 Hz), -114.96 ppm.

All data matched that reported in the literature !



Compound 31

HC

Purification by flash column chromatography (silica gel, petroleum ether) afforded 20.2 mg (77%)
of the title compound 31.

Physical State: colorless oil.

Ry=0.85 (petroleum ether).

'H NMR (400 MHz, CDCly): § 7.39 (d, J = 8.3 Hz, 2H), 7.27 (d, J = 9.4 Hz, 2H), 6.71 (dd, J =
17.6,10.9 Hz, 1H), 5.76 (d, J= 17.6 Hz, 1H), 5.25 (d, J = 10.9 Hz, 1H), 2.27 (dt, J = 7.2, 2.5 Hz,
2H), 1.74-1.61 (m, 5H), 1.31-1.18 (m, 1H), 1.15-1.05 (m, 3H), 0.98-0.84 (m, 2H) ppm.

3C NMR (101 MHz, CDCl): 6 154.2 (dd, J=290.7, 286.1 Hz), 136.5, 133.7 (dd, J= 4.6, 3.8 Hz),
128.9, 128.5 (t,J = 3.4 Hz), 126.3, 114.1, 91.1 (dd, J = 22.6, 12.7 Hz), 35.9 (d, J = 2.2 Hz), 35.2,
33.0, 26.5, 26.2 ppm.

1YF NMR (376 MHz, CDCly): § -90.83 (d, J = 43.4 Hz), -91.25 (d, J = 42.6 Hz) ppm.

All data matched that reported in the literature 5!

Compound 32

F_F

HO

Purification by pTLC (5:1 petroleum ether : EtOAc) afforded 7.8 mg (31%) of the title compound
32.

Physical State: colorless oil.

Ry=0.40 (5:1 petroleum ether : EtOAc).

"H NMR (400 MHz, CDCl3): 6 7.18 (d, J = 8.0 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 5.05 (brs, 1H),
2.22 (dt, J=17.3, 2.5 Hz, 2H), 1.78-1.53 (m, 5H), 1.27-1.21 (m, 1H), 1.16-1.05 (m, 3H), 0.95-0.85
(m, 2H) ppm.

3C NMR (101 MHz, CDCl,): 6 154.7, 154.0 (dd, J =290.4, 286.3 Hz), 129.7 (t,J= 3.2 Hz), 126.6
(dd, J=4.8,2.5 Hz), 115.4, 90.6(dd, J = 20.6, 13.6 Hz), 35.8 (t, J = 2.4 Hz), 35.5, 33.0, 26.6, 26.2
ppm.

F NMR (376 MHz, CDCl3): § -92.33 (d, J = 46.4 Hz), -92.71 (d, J = 46.5 Hz) ppm.

HRMS (ESI-TOF): calc’d for CsH;sF.O [M+H]": 253.1398, found: 253.1391.

Compound 33
o

)
7
(J '
F7OF
Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 37.6 mg (77%) of the title compound
33.



Physical State: white solid.

Ry=0.50 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl5): 8 8.09 (d, J = 8.3 Hz, 2H), 7.71 (d, J = 8.3 Hz, 2H), 7.64 (d, J= 7.3
Hz, 2H), 7.48 (t,J=17.5 Hz, 2H), 7.42 (d, /= 7.3 Hz, 1H), 7.32 (d, /= 8.2 Hz, 2H), 7.13 (d, /= 8.6
Hz, 2H), 3.47 (t, /= 6.5 Hz, 2H), 3.05 (t, /= 6.5 Hz, 2H), 2.25 (dt, /= 7.3, 1.7 Hz, 2H), 1.75-1.61
(m, 5H), 1.31-1.21 (m, 1H), 1.20-1.04 (m, 3H), 1.00-0.84 (m, 2H) ppm.

3C NMR (126MHz, CDCl3): § 197.6, 171.7, 154.1 (dd, J = 290.4, 286.0 Hz), 149.8, 146.2, 139.9,
135.3,131.8 (dd, /=3.8, 2.3Hz), 129.4 (t,J=3.3 Hz), 129.1, 128.8, 128.4, 127.4, 127.4, 121.6, 90.6
(dd, J=22.6, 12.7 Hz), 35.7 (t,J = 2.7 Hz), 35.4, 33.6, 33.0, 28.7, 26.5, 26.1 ppm.

F NMR (376 MHz, CDCls): 6 -90.99 (d, J = 43.6 Hz), -91.43 (d, J = 43.5 Hz) ppm.

HRMS (ESI-TOF): calc’d for C3;H3F,03 [M+H]": 489.2236, found: 489.2235.

Compound 34
M

eO o]
O 5=
Y. ° 4/ F
N
ore
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Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 47.9 mg (81%) of the title compound
34.

Physical State: colorless oil.

Ry=0.50 (10:1 petroleum ether : EtOAc)).

'"H NMR (500 MHz, CDCl3): & 7.68 (d, J = 8.5 Hz, 2H), 7.48 (d, J = 8.5 Hz, 2H), 7.29 (d, J =7.6
Hz, 2H), 7.10-7.03 (m, 3H), 6.90 (d, /= 9.0 Hz, 1H), 6.70 (dd, J = 9.0, 2.5 Hz, 1H), 3.91 (s, 2H),
3.85(s, 3H), 2.46 (s, 3H), 2.24 (dt, J=7.4,2.5 Hz, 2H), 1.71-1.61 (m, 5H), 1.28-1.19 (m, 1H), 1.15-
1.07 (m, 3H), 0.95-0.86 (m, 2H) ppm.

13C NMR (126 MHz, CDCl3): § 169.4, 168.4, 156.3, 154.1 (dd, J = 290.4, 286.3 Hz), 149.7, 139.5,
136.4, 133.9, 131.9 (dd, J = 3.7, 3.3 Hz), 131.3, 131.0, 130.6, 129.4 (t, J = 3.4 Hz), 129.3, 121.4,
115.2, 112.1, 111.9, 101.3, 90.5 (dd, J = 22.8, 12.5 Hz), 55.9, 35.7 (t, J = 2.4 Hz), 35.3, 32.9, 30.7,
26.5,26.1, 13.5 ppm.

F NMR (376 MHz, CDCl3): 5 -90.86 (d, J = 43.0 Hz), -91.36 (d, J = 43.5 Hz) ppm.

All data matched that reported in the literature 5

Compound 35

Purification by flash column chromatography (silica gel, petroleum ether) afforded 21.0mg (51%)
of the title compound 35.

Physical State: colorless oil.

Ry=0.41 (petroleum ether).

'"H NMR (400 MHz, CDCl3): 8 7.27 (d, /= 8.1 Hz, 1H), 7.09 (d, J= 8.2 Hz, 1H), 7.03 (s, 1H), 2.92
(dd, J=9.0,4.2 Hz, 2H), 2.63 — 2.39 (m, 2H), 2.31 (td, J=11.0, 4.1 Hz, 1H), 2.24 (dt, J=7.2,2.4



Hz, 2H), 2.20 — 1.93 (m, 4H), 1.75 — 1.42 (m, 11H), 1.34-1.23 (m, 1H), 1.16-1.10 (m, 3H), 0.98-
0.85 (m, 5H) ppm.

13C NMR (101MHz, CDCl3): 5 221.0, 154.1 (dd, J = 289.8, 285.9 Hz), 138.8, 136.6, 131.6 (dd, J
=3.8, 2.6 Hz), 128.9 (t, /= 3.2 Hz), 125.8 (t, /= 3.2 Hz), 125.5, 90.8 (dd, /= 21.7, 12.6 Hz), 50.7,
48.1, 44.5, 38.2, 36.0, 35.7 (t, J = 2.8 Hz), 35.3, 33.0, 31.7, 29.6, 26.6, 26.6, 26.2, 25.7, 21.7, 14.0
ppm.

F NMR (376 MHz, CDCls): 6 -91.47 (d, J=45.0 Hz), -91.86 (d, J = 45.0 Hz) ppm.

HRMS (ESI-TOF): calc’d for Co7H34F,0 [M+H]": 413.2650, found: 413.2651.

Compound 36

s

AT O

Purification by flash column chromatography (silica gel, petroleum ether) afforded 11.7 mg (57%)
of the title compound 36.

Physical State: colorless oil.

Ry=0.80 (petroleum ether).

'"H NMR (400 MHz, CDCl3): 6 7.31 (d, J = 8.2 Hz, 2H), 7.10 (d, J = 7.9 Hz, 2H), 3.06-2.95 (m,
1H), 2.33 (s, 3H), 1.99-1.92 (m, 2H), 1.81-1.71 (m, 2H), 1.63-1.58 (m, 1H), 1.36- 1.25 (m, 5SH) ppm.
13C NMR (126 MHz, CDCl): 8 137.0, 132.9, 131.3, 129.7, 47.2, 33.5, 26.2, 25.9, 21.2 ppm.

All data matched that reported in the literature *

Compound 37

AT O

Purification by pTLC (100:1 petroleum ether : EtOAc) afforded 12.4 mg (56%) of the title
compound 37.

Physical State: colorless oil.

Ry=0.51 (100:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCls): 6 7.38 (d, J = 8.7 Hz, 2H), 6.84 (d, J = 8.8 Hz, 2H), 3.80 (s, 3H),
2.93-2.86 (m, 1H), 1.96-1.89 (m, 2H), 1.79-1.71 (m, 2H), 1.63-1.58 (m, 1H), 1.31-1.24 (m, 5H) ppm.
13C NMR (101 MHz, CDCl): 8 159.4, 135.7, 125.1, 114.4, 55.4, 48.1, 33.5, 26.3, 25.9 ppm.

All data matched that reported in the literature ®

Compound 38
F s
JORE
Purification by flash column chromatography (silica gel, petroleum ether : EtOAc)) afforded 11.2
mg (52%) of the title compound 38.
Physical State: colorless oil.
Ry=0.30 (petroleum ether : EtOAc)).

'H NMR (500 MHz, CDCls): § 7.32-7.24 (m, 1H), 7.19 (dt, J=7.8, 1.3 Hz, 1H), 7.13 (dt, J=9.2,
2.2 Hz, 1H), 6.98-6.94 (m, 1H), 4.00 (dt, J= 11.8, 3.8 Hz, 2H), 3.47 (td, J = 11.2, 2.4 Hz, 2H), 3.37-



3.31 (m, 1H), 1.97-1.92 (m, 2H), 1.74-1.66 (m, 2H) ppm.

13C NMR (126 MHz, CDCl;):  162.8 (d, J = 248.6 Hz), 136.5 (d, J = 7.9 Hz), 130.3 (d, J = 8.6
Hz), 127.6 (d, J=2.8 Hz), 118.6 (d, J=22.0 Hz), 114.2 (d, /= 21.1 Hz), 67.4, 43.3, 33.1 ppm.

F NMR (471 MHz, CDCl5): § -112.28 ppm.

HRMS (ESI-TOF): calc’d for C;H;3FOS [M+H]": 213.0744, found: 213.0737.

Compound 39

s
BORG
Purification by flash column chromatography (silica gel, petroleum ether) afforded 11.6 mg (43%)
of the title compound 39.
Physical State: colorless oil.
Ry=0.38 (petroleum ether).
'"H NMR (400 MHz, CDCl3): 6 7.40 (d, J = 8.5 Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H), 3.10-3.04 (m,
1H), 2.00-1.92 (m, 2H), 1.79-1.75 (m, 2H), 1.65-1.59 (m, 1H), 1.35-1.26 (m, SH) ppm.
13C NMR (101 MHz, CDCl3): § 134.5, 133.5, 132.0, 120.7, 46.9, 33.4, 26.1, 25.8 ppm.
All data matched that reported in the literature *

Compound 40

s
SO0
Purification by flash column chromatography (silica gel, petroleum ether) afforded 10.6 mg (47%)
of the title compound 40.
Physical State: colorless oil.
Ry=0.41 (petroleum ether).
'"H NMR (400 MHz, CDCl3): § 7.32 (d, J = 8.6 Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H), 3.10-3.02 (m,
1H), 2.01-1.90 (m, 2H), 1.78-1.75 (m, 2H), 1.67-1.59 (m, 1H), 1.37-1.25 (m, 5H) ppm.
13C NMR (101 MHz, CDCl3): 8 133.8, 133.4, 132.8, 129.0, 47.0, 33.4, 26.2, 25.9 ppm.
All data matched that reported in the literature*

Compound 41

s
o
Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 9.0 mg (46%) of the title compound
41.
Physical State: colorless oil.
Ry=0.25 (30:1 petroleum ether : EtOAc).
'"H NMR (400 MHz, CDCl3): § 7.48-7.38 (m, 2H), 7.36-7.19 (m, 3H), 3.97 (dt, /= 11.7, 3.8 Hz,
2H), 3.43 (ddd, J=11.6,10.7, 2.4 Hz, 2H), 3.31-3.23 (m, 1H), 1.94-1.87 (m, 2H), 1.73-1.61 (m, 2H)
ppm.

13C NMR (101 MHz, CDCls): 6 135.4, 129.1, 128.2, 127.9, 68.2, 38.9, 34.1 ppm.
All data matched that reported in the literature ®



Compound 42

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 10.6 mg (51%) of the title compound
42.

Physical State: colorless oil.

Ry=0.25 (30:1 petroleum ether : EtOAc).

"H NMR (400 MHz, CDCl3): 8 7.34 (d, J= 8.1 Hz, 2H), 7.12 (d, J= 7.9 Hz, 2H), 3.96 (dt, /= 11.7,
3.7 Hz, 2H), 3.40 (td, /= 11.3, 2.4 Hz, 2H), 3.22-3.14 (m, 1H), 2.33 (s, 3H), 1.91-1.84 (m, 2H), 1.69
-1.61 (m, 2H) ppm.

3C NMR (101 MHz, CDCl,): 8 137.8, 133.6, 129.9, 129.8, 67.5, 44.0, 33.3, 21.2 ppm.

All data matched that reported in the literature 5°

Compound 43

F

Purification by flash column chromatography (silica gel, petroleum ether) afforded 11.6 mg (48%)
of the title compound 43.

Physical State: colorless oil.

Ry=0.42 (petroleum ether).

'"H NMR (400 MHz, CDCl3): 6 7.33 (d, J = 8.1 Hz, 2H), 7.12 (d, J = 7.8 Hz, 2H), 3.19-3.12 (m,
1H), 2.34 (s, 3H), 2.20-2.10 (m, 2H), 2.02-1.96 (m, 2H), 1.85-1.68 (m, 4H) ppm.

13C NMR (126 MHz, CDCl3): § 137.9, 133.4, 130.4, 129.9, 44.5, 32.4 (t, J = 24.4 Hz), 29.8, 28.8
(t,J=5.0 Hz), 21.3 ppm.

F NMR (471 MHz, CDCls): 6 -95.8 (d, J=237.2 Hz), -98.1 (d, J = 233.4 Hz) ppm.

HRMS (ESI-TOF): calc’d for Ci3H;¢F.S [M+H]": 243.1014, found: 243.1025.

Compound 44

S
/©/ \OlBoc
Me

Purification by pTLC (20:1 petroleum ether : EtOAc) afforded 16.0 mg (52%) of the title compound
44.

Physical State: colorless oil.

Ry=0.25 (20:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): § 7.33 (d, J = 8.1 Hz, 2H), 7.11 (d, J = 7.8 Hz, 2H), 3.95 (s, 2H),
3.15-3.08 (m, 1H), 2.94-2.83 (m, 2H), 2.33 (s, 3H), 1.91-1.86 (m, 2H), 1.52-1,47 (m, 2H), 1.44 (s,
9H) ppm.

3C NMR (101 MHz, CDCl): 5 154.8, 137.8, 133.6, 130.1, 129.8, 79.7, 53.5, 45.1,43.4,32.3,28.5,
21.2 ppm.

All data matched that reported in the literature ©



Compound 45

Se
o
Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 14.0 mg (58%) of the title compound
45.
Physical State: colorless oil.
Ry=0.25 (30:1 petroleum ether : EtOAc).
'"H NMR (400 MHz, CDCl3): § 7.60-7.53 (m, 2H), 7.33-7.23 (m, 3H), 3.93 (dt, /= 11.7, 3.8 Hz, 2H),
3.54-3.27 (m, 3H), 2.03-1.87 (m, 2H), 1.87-1.72 (m, 2H) ppm.
3C NMR (101 MHz, CDCl3): 8 135.4, 129.1, 128.2, 127.9, 68.2, 38.9, 34.1 ppm.
HRMS (ESI-TOF): calc’d for Ci1H140Se [M+H]":243.0283, found: 243.0275.

Compound 46

NBoc

Z

Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 15.4 mg (54%) of the title compound
46.

Physical State: colorless oil.

Ry=0.55 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): 6 7.43-7.36 (m, 2H), 7.31-7.25 (m, 3H), 3.77-3.70 (m, 2H), 3.31-3.20
(m, 2H), 2.80 (tt, J= 8.0, 4.0 Hz, 1H), 1.90-1.80 (m, 2H), 1.70- 1.64 (m, 2H), 1.46 (s, 9H) ppm.
13C NMR (101 MHz, CDCl3): § 155.0, 131.7, 128.4, 127.9, 123.7,91.9, 82.1, 79.6, 42.6(br), 31.6,
28.6, 27.7 ppm.

All data matched that reported in the literature ’

Compound 47

NBoc

Z

Me

Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 18.0 mg (60%) of the title compound
47.

Physical State: colorless oil.

Ry=0.55 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): § 7.28 (d, J = 7.9 Hz, 2H), 7.09 (d, J = 7.8 Hz, 2H), 3.78-3.67 (m,
2H), 3.24 (ddd, J = 13.5, 8.4, 3.4 Hz, 2H), 2.78 (tt, /= 8.1, 3.9 Hz, 1H), 2.33 (s, 3H), 1.88-1.80 (m,
2H), 1.67-1.62 (m, 2H), 1.46 (s, 9H) ppm.

13C NMR (101 MHz, CDCl;): § 155.0, 137.9, 131.6, 129.1, 120.6, 91.1, 82.1, 79.6, 42.2(br),31.6,
28.6,27.7,21.5 ppm.

All data matched that reported in the literature ®



Compound 48

NBoc
Me
V4

Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 15.2 mg (51%) of the title compound
48.

Physical State: colorless oil.

Ry=0.55 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl): 6 7.36 (d, J = 7.3 Hz, 1H), 7.21-7.15 (m, 2H), 7.14-7.08 (m, 1H),
3.75-3.65 (m, 2H), 3.31 (ddd, /= 13.4, 8.0, 3.5 Hz, 2H), 2.86 (tt, /= 7.9, 4.0 Hz, 1H), 2.41 (s, 3H),
1.96-1.81 (m, 2H), 1.77-1.60 (m, 2H), 1.47 (s, 9H) ppm.

13C NMR (101 MHz, CDCl3): § 155.0, 140.1, 131.9, 129.5, 127.9, 125.6, 123.4, 96.0, 81.0, 79.6,
42.2(br), 31.7, 28.6, 27.8, 20.9 ppm.

HRMS (ESI-TOF): calc’d for C19H2sNO> [M+Na]": 322.1778, found: 322.1777.

Compound 49

NBoc

Z

Br

Purification by pTLC (10:1 petroleum ether : EtOAc) afforded 20.5 mg (57%) of the title compound
49.

Physical State: colorless oil.

Ry=0.50 (10:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): 5 7.41 (d, J = 8.5 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 3.79 — 3.68 (m,
2H), 3.22 (ddd, J = 13.5, 8.5, 3.4 Hz, 2H), 2.77 (tt, ] = 8.1, 4.0 Hz, 1H), 1.89 — 1.80 (m, 2H), 1.70-
1.60 (m, 2H), 1.46 (s, 9H) ppm.

3C NMR (101 MHz, CDCl3): § 154.9, 133.2, 131.6, 122.7, 122.0, 93.2, 81.1, 79.7, 42.4(br), 31.4,
28.6, 27.8 ppm.

HRMS (ESI-TOF): calc’d for CisH,:BrNO, [M+H]": 364.0907, found: 364.0908.

Compound 50

Z

MeO

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 9.6 mg (45%) of the title compound
50.

Physical State: colorless oil.

Ry=0.20 (30:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): & 7.33 (d, J = 8.9 Hz, 2H), 6.80 (d, J = 8.8 Hz, 2H), 3.79 (s, 3H),
2.61-2.50 (m, 1H), 1.92-1.82 (m, 2H), 1.80-1.70 (m, 2H), 1.58-1.45 (m, 3H), 1.41-1.29 (m, 3H) ppm.
3C NMR (101 MHz, CDCl3): § 159.1, 133.0, 116.4, 113.9, 93.0, 80.3, 55.4, 33.0, 29.8, 26.1, 25.1



ppm.
All data matched that reported in the literature °

Compound 52

NC

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 5.7 mg (25%) of the title compound
52.

Physical State: colorless oil.

Ry=0.50 (30:1 petroleum ether : EtOAc).

'H NMR (400 MHz, CDCL3): § 7.56 (q, J = 8.5 Hz, 4H), 5.47 (d, J = 39.4 Hz, 1H), 2.32 — 2.20 (m,
1H), 2.00 — 1.92 (m, 2H), 1.85 — 1.79 (m, 2H), 1.76 — 1.69 (m, 1H), 1.41 — 1.20 (m, 6H) ppm.

3C NMR (101 MHz, CDCl3): 8 167.9 (d, J=273.5 Hz), 138.8 (d, /= 2.3 Hz), 132.1, 128.7 (d, J
=82 Hz), 119.1, 109.7, 102.7 (d, J = 8.4 Hz), 41.7 (d, J = 24.0 Hz), 29.9 (d, J = 2.3 Hz), 25.8,
25.8 ppm .

F NMR (471 MHz, CDCls): 6 -99.19 (d, J = 15.9 Hz), -99.30 (d, J = 15.8 Hz) ppm.

Compound 54

Purification by pTLC (30:1 petroleum ether : EtOAc) afforded 6.7 mg (37%) of the title compound
54.

Physical State: colorless oil.

Ry=0.60 (30:1 petroleum ether : EtOAc).

'"H NMR (400 MHz, CDCl3): 8 6.13 (d, J = 1.8 Hz, 1H), 5.64 — 5.35 (m, 1H), 4.19 (q, J = 7.1 Hz,
2H), 2.17 (dd, J= 7.0, 1.1 Hz, 2H), 1.75 — 1.53 (m, 5H), 1.50 — 1.38 (m, 1H), 1.29 (t, /= 7.1 Hz,
3H), 1.22 - 1.08 (m, 3H), 0.91 — 0.82 (m, 2H) ppm.

3C NMR (101 MHz, CDCl): 8 167.5, 139.5, 125.4, 60.5, 39.9, 36.7, 33.1, 26.5, 26.2, 14.2 ppm.

Compound 55

O/Bpin

Purification by column chromatography (Petroleum ether) afforded 25 mg (60%) of the title
compound 55

Physical State: colorless oil.

Ry=0.50 (petroleum ether).

'H NMR (400 MHz, CDCls) 8 1.69 — 1.62 (m, 2H), 1.60 — 1.53 (m, 2H), 1.41 — 1.23 (m, 6H),
1.22 (s, 12H), 1.03 - 0.91 (m, 1H).

13C NMR (101 MHz, CDCls) 5 82.87, 28.10, 27.28, 26.90, 24.89. The signal of the a-B-carbon
was not observed.

All data matched that reported in the literature!!



Compound 56

Bpin

O

Purification by column chromatography (Petroleum ether) afforded 15.6 mg (Two parallel
experiments) (20%) of the title compound 56

Physical State: colorless oil.

Ry=0.50 (petroleum ether).

'H NMR (500 MHz, CDCl3) 8 1.78 — 1.69 (m, 2H), 1.61 — 1.38 (m, 6H), 1.23 (s, 12H), 1.20 —
1.13 (m, 1H).

13C NMR (126 MHz, CDCI;) 5 82.90, 28.64, 26.96, 24.86. The signal of the a-B-carbon was not
observed.

All data matched that reported in the literature?

Compound 57

Bpin

Purification by column chromatography (Petroleum ether) afforded 31.1 mg (53%) of the title
compound 57

Physical State: colorless oil.

Ry=0.50 (petroleum ether).

'H NMR (500 MHz, CDCl3) § 1.45 —1.35 (m, 10H), 1.34 — 1.26 (m, 12H), 1.23 (s, 12H), 0.92 —
0.85 (m, 1H).

13C NMR (126 MHz, CDCl;) 6 29.86, 25.05, 24.91, 24.41, 24.25, 23.60, 23.57, 23.53.

All data matched that reported in the literature®

Compound 58

Bpin

o
Purification by column chromatography (EA/PE=1:20) afforded 24.2 mg (32%) of the title
compound 58

Physical State: colorless oil.

Ry=0.40 (EA/PE=1:20).

"H NMR (500 MHz, CDCl;) 6 3.82 (dt, J=11.2, 3.9 Hz, 2H), 3.52 — 3.41 (m, 2H), 1.68 — 1.53 (m,
SH), 1.24 (s, 12H).

3C NMR (126 MHz, CDCl3) 5 83.27, 68.98, 27.75, 24.90. The signal of the a-B-carbon was not
observed.

All data matched that reported in the literature

Compound 59



BF;K

COOMe

24.2mg (46%).

Physical State: white solid.

IH NMR (500 MHz, DMSO-ds) & 3.54 (s, 3H), 2.09 (tt, J = 12.3, 3.5 Hz, 1H), 1.76 (d, J= 12.3
Hz, 2H), 1.62 — 1.50 (m, 2H), 1.12 (qd, J= 12.8, 3.4 Hz, 2H), 0.91 (qd, J = 13.3, 3.4 Hz, 2H), -
0.03 —-0.17 (m, 1H).

13C NMR (126 MHz, DMSO-ds) 8 176.43, 51.00, 43.79, 30.73, 27.81, 27.81.

All data matched that reported in the literature
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