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Supplementary methods

All reactions were maintained under a nitrogen atmosphere unless otherwise stated.
Commercially available reagents were used without further purification. Infrared (FT-IR) spectra
were recorded on a BRUKER VERTEX 70, vmax in cm™. 'H-NMR spectra were recorded on a
BRUKER AVANCE I1l HD (400 MHz) spectrometer. Chemical shifts are reported in ppm from
tetramethylsilane with the solvent resonance as internal standard (CDCls: & 7.26). Data are
reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quadruplet,
br = broad, m = multiplet), coupling constants (Hz) and integration. *C-NMR spectra were
recorded on a BRUKER AVANCE Il HD (100 MHz) spectrometer with complete proton
decoupling. Chemical shifts are reported in ppm from tetramethylsilane with the solvent resonance
as the internal standard (CDCls: & 77.16). ®F-NMR spectra were recorded on a BRUKER
AVANCE Il HD (376 MHz) spectrometer. Mass spectra were measured with an Agilent
Technologies 6120 Quadrupole LC/MS. High resolution mass spectrometry (HRMS) were
measured with a GCT Premier™ and BRUKER micrOTF-Q Ill. Melting points were measured
using INESA WRR and values are uncorrected.

Reaction conditions survey

photocatalyst
4 + Ph———SO,Pph — > Ph%SOZPh
Solvent, Np,

5 6a hv or heat 7a
Entry Heat or hv Photocatalyst Solvent Yield (%)
1 5W Blue LEDs - CHsCN 14
2 14 W Blue LEDs - CHsCN 26
3 30 W Blue LEDs - CH3sCN 23
4 2 X 50 W Blue LEDs - CHsCN 30
5 14 W CFL - CH3CN 27
6 2 X 50 W Blue LEDs - DCM <10
7 2 x 50 W Blue LEDs - DMF <10
8 2 x 50 W Blue LEDs - DMSO 0
9 2 x 50 W Blue LEDs - EA <10
10 2 x50 W Blue LEDs - acetone 30
11 2 x 50 W Blue LEDs - THF 45
12 2 x 50 W Blue LEDs Ir(ppy)s THF 26
13 2 x50 W Blue LEDs Eosin Y THF 60
14 2 x50 W Blue LEDs Eosin Y (2Na) THF 58
15 40°C - THF 39
16 50°C - THF 57
17 60 °C - THF 52




18 80°C - THF 40

CO,Et
EtO,C
+ e ————
4 /\/SOzPh SO,Ph

Solvent, Ny,
5 8a hv or heat 9a
Entry Heat or hv Solvent Yield (%)

1 14 W CFL - 36
2 14 W CFL CH3CN 35
3 2 x 50 W Blue LEDs CH3CN 40
4 2 x 50 W Blue LEDs THF <10
5 2 x 50 W Blue LEDs DCM <10
6 2 x 50 W Blue LEDs DMF <10
7 2 x 50 W Blue LEDs MeOH <10
8 2 x50 W Blue LEDs PhMe 0
9 2 x50 W Blue LEDs EA 0
10 40 °C - 0
11 60 °C - 27
12 60 °C CH3CN 25
13 60 °C THF <20
14 60 °C MTBE <20
15 60 °C DCE <20
16 60 °C i-PrOH 20

General procedure for synthesis of starting materials

Propellane 5 was prepared according to the following general procedure A, alkynylation
reagents 6 were prepared according to the following general procedure B, allylation reagents 8
were prepared according to the reported procedures! and 12 was prepared according to the
reported procedures.?

1. H. Liu, L. Ge, D.-X. Wang, N. Chen, and C. Feng, Angew. Chem. Int. Ed., 2019, 58, 3918.
2. J. C. Namyslo, and C. Stanitzek, Synthesis, 2006, 20, 3367.

General procedure A: Synthesis of Propellane 5

2.02 equiv. MeLi

Br. i
>A<C| (1.6 M in CH,(OEt),) % +  CHiBr
Br Et,0, -78 °C, N,
Cl
A 5




A 250 mL flame-dried round bottom flask under nitrogen (balloon) was charged with A (4.45
g, 15 mmol) and dry diethyl ether (10 mL). The reaction was cooled to -78 °C. MeLi (18.94 mL,
30.3 mmol, 1.6M in diethoxymethane) was added slowly via syringe and stirred at the same
temperature for 15 min. Then the reaction temperature was allowed to warm to 0 °C and stirred for
2h in an ice bath to form propellane 5. After reaction completion, the flip plug on the reaction
bottle was replaced with a vacuum distillation unit and a vacuum was slowly applied to the system
and the distillate collected, while maintaining the reaction/distillation flask below 0 °C.
Approximately 30 mL of distillate was collected with an estimated concentration from following
Quantative *H NMR Experiment.

Quantitative *H NMR Experiment: *H NMR spectrum analysis was done by adding a 50 uL
aliquot of the distillate by syringe to a NMR tube, followed by a 50 pL addition of
dichloromethane (internal standard) and then ca. 0.5 mL CDCls. *H NMR spectrum indicates a
molar ratio of propellane:dichloromethane to be 1:14, which would correspond to a 0.371 M of
propellane. The distillate was stored in a 0 °C freezer until use it.

General procedure B: Synthesis of alkynylation reagents 6

n-BuLi R2SSR? m-CPBA
J— J— —_— 1 2
R1: > R1 —1j > R1TSR2 R'— SOzR
THF THF DCM

To a stirred solution of terminal alkyne (1.0 equiv.) in THF (20 mL) was added n-BuL.i (2.4
M solution in THF, 1.0 equiv.) at -78 °C. The reaction mixture was stirred at -78 °C for 1 h. Then
the corresponding disulfane (1.0 equiv.) was added and the reaction mixture continue to stir at -78
°C for 1 h. When the reaction was completed as determined by TLC, the mixture was quenched
with a saturated aqueous NH4ClI solution (10 mL) and then extracted with petroleum ether (315
mL). The organic phase was washed by brine, dried over Na,SO4 and concentrated in vacuo. The
residue was dissolved in DCM (20 mL) without purification and m-CPBA (3.0 equiv.) was added
into the mixture solution at 0 °C. The reaction mixture was stirred until completed. To the solution
was added saturated aqueous NaHCO3 solution and stirred for 1 h until no gas was produced.
Then the mixture was extracted with DCM (3X15 mL) and the organic phase was washed by
brine, dried over Na,SO, and concentrated in vacuo. Purification of the residue by column
chromatography gave the corresponding alkynylation reagents 6.

General procedure for synthesis of alkynyl, allyl, and cyano functionalized BCPs

Alkynyl functionalized BCPs 7 were prepared according to the following general procedure
C, allyl functionalized BCPs 9 were prepared according to the following general procedure D, and
cyano functionalized BCPs 10 was prepared according to the following general procedure E.

General procedure C: Synthesis of alkynyl functionalized BCPs 7

Eosin Y
4 + R-—=——S0,RZ2 ———> R1:7&502R2
THF, Ny hv

5 6 7
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Propellane 5 (0.2 mmol, 1.0 equiv.), alkynylation reagents 6 (0.4 mmol, 2.0 equiv.), Eosin Y
(0.004 mmol, 0.02 equiv.), and THF (1.0 mL) were loaded in a sealed tube under nitrogen
atmosphere. Then the mixture was stirred at 2 x 50 W Blue LEDs until the reaction was completed.
The resultant solution was concentrated, and purified by flash column chromatography on silica
gel (ethyl acetate/ petroleum ether) to give the corresponding product 7.

General procedure D: Synthesis of allyl functionalized BCPs 9

RS

R3
+ —_—
4
& )\/SOZR CH3CN, Ny, hv MSOzR“
5 8

9

Propellane 5 (0.2 mmol, 1.0 equiv.), allylation reagents 8 (0.3 mmol, 1.5 equiv.), and CH3CN
(1.0 mL) were loaded in a sealed tube under nitrogen atmosphere. Then the mixture was stirred at
2 x 50 W Blue LEDs until the reaction was completed. The resultant solution was concentrated,
and purified by flash column chromatography on silica gel (ethyl acetate/ petroleum ether) to give
the corresponding product 9.

General procedure E: Synthesis of cyano functionalized BCPs 10

Eosin Y
4 + N=—Ts ——m N= Ts
Ny hv

5 10

Propellane 5 (0.2 mmol, 1.0 equiv.), tosyl cyanide (0.4 mmol, 2.0 equiv.), and Eosin Y (0.004
mmol, 0.02 equiv.) were loaded in a sealed tube under nitrogen atmosphere. Then the mixture was
stirred at 2 x 50 W Blue LEDs until the reaction was completed. The resultant solution was
concentrated, and purified by flash column chromatography on silica gel (ethyl acetate/ petroleum
ether) to give the corresponding product 10.

Gram-scale preparation: Propellane 5 (5.0 mmol, 1.0 equiv.), tosyl cyanide (6.0 mmol, 1.2
equiv.), and Eosin Y (0.004 mmol, 0.02 equiv.) were loaded in a sealed tube under nitrogen
atmosphere. Then the mixture was stirred at 2 x 50 W Blue LEDs until the reaction was completed.
The resultant solution was concentrated, and purified by flash column chromatography on silica
gel (ethyl acetate/ petroleum ether) to give the corresponding product 10 in the yield of 91% with
1.1237g.

General procedure for product transformations

EtO,C
CO,Et K2CO
Ts NHBoc acetone, Ny, rt _>—C02Et
BocHN
9a 12 13

To a solution of compound 9a (0.15 mmol, 1.0 equiv.) and K>CO3 (0.072 mmol, 0.48 equiv.)
in acetone (1.0 mL), 12 (0.165 mmol, 1.1 equiv.) was added. The reaction mixture was stirred at rt
for 7 h under Ar atmosphere. After filtration to remove precipitate, the solvent was evaporated and



the residue was purified by flash column chromatography to give the corresponding product 13.

o)
(1) DIBAL-H L(-)-10-Camphorsulfony! chlorid o
o -)-10-Camphorsulfonyi chloriae / \
s oN Et2o, -40 °C Ts NH2 cat. DMAP u/A\\\ S//=O
j k (2) NaBH, % & CHACN, 0°C NH
EtOH, rt Ts

10 14 15

The DIBAL-H (1.5 M in toluene, 0.3 mmol, 1.5 equiv.) was added to the compound 10 in
Et,O (1.0 mL) at -40 °C. The reaction mixture was stirred for 3 h and then NaBH4 (0.6 mmol, 3.0
equiv.) was added. After 10 min, the EtOH (1.0 mL) was added to the solution carefully. The
reaction mixture was allowed to warm to room temperature and stirred overnight then diluted with
Et,0 (10.0 mL), extracted with 1 M HCI. The combined acidic extracts were made basic (pH > 13)
with 15% NaOH (aq.) and extracted with CH2Cl,. The combined organic extracts were dried over
NazSO4 and concentrated to give the crude amine 14.

A solution of L(-)-10-Camphorsulfonyl chloride (0.2 mmol, 1.0 equiv.) in CH3CN (0.5 mL)
was added dropwise under N2 to a stirred solution of the amine 14 (0.2 mmol, 1.0 equiv.) and
DMAP (0.04 mmol, 0.2 equiv.) in CH3CN (1.0 mL) at 0 °C. The solution was stirred for 1 h and
water (5.0 mL) was then added, followed by 10% HCI (2 mL), and the resulting mixture was
extracted with EtOAc (3 <10 mL). The organic layers were combined, washed with 5% aqueous
NaOH (5 mL) and dried over anhydrous MgSOa. The solvent was evaporated and the residue was
purified by flash column chromatography to give the corresponding product 15.

Characterization of starting materials

o0 6a: yellow solid, m.p. 58-59 °C. 'H NMR (400 MHz, CDCls) §
g 8.10-8.05 (m, 2H), 7.71-7.65 (m, 1H), 7.62-7.56 (m, 2H), 7.52-7.43 (m,
©/ X 3H), 7.39-7.32 (m, 2H); 3C NMR (100 MHz, CDCls) & 141.8, 134.2,
132.7, 131.6, 129.4, 128.7, 127.4, 117.8, 93.5, 85.3. FT-IR: v (cm™)
2977, 2930, 2899, 2179, 1446, 1328, 1228. HRMS [ESI] calcd for

C14H1002SNa [M+Na]* 265.0294, found 265.0298.

6b: yellow solid, m.p. 81-82 °C. 'H NMR (400 MHz, CDCls) &
g 8.02-7.97 (m, 2H), 7.62-7.58 (m, 2H), 7.54-7.50 (m, 2H),

/©/ X 7.49-7.43 (m, 1H), 7.38-7.33 (m, 2H), 1.36 (s, 9H); 3C NMR
'‘Bu (100 MHz, CDCls) 6 158.3, 138.8, 132.8, 131.5, 128.7, 127.3,
126.5, 118.0, 93.0, 85.6, 35.4, 31.1. FT-IR: v (cm™) 3061, 2963,

2870, 2174, 1590, 1488, 1444, 1366, 1293. HRMS [ESI] calcd for CigH180.SNa [M+Na]*
321.0920, found 321.0928.

00 6¢: yellow solid, m.p. 74-75 °C. 'H NMR (400 MHz, CDCls) &

8.03-7.98 (m, 2H), 7.54-7.49 (m, 2H), 7.49-7.43 (m, 1H),

/©/ X 7.39-7.33 (m, 2H), 7.07-7.02 (m, 2H), 3.90 (s, 3H); 3C NMR
MeO (100 MHz, CDCls) 6 164.2, 133.4, 132.7, 131.4, 129.9, 128.7,
118.1, 114.6, 92.5, 85.9, 55.8. FT-IR: v (cm™) 3096, 2971, 2182,



1592, 1574, 1489, 1443, 1417, 1328, 1230. HRMS [ESI] calcd for CisH1,0sSNa [M+Na]*
295.0399, found 295.0401.

00 6d: white solid, m.p. 79-80 °C. *H NMR (400 MHz, CDCls) &
g 7.98-7.94 (m, 2H), 7.54-750 (m, 2H), 7.50-7.44 (m, 1H),
/©/ X 7.41-7.34 (m, 4H), 2.47 (s, 3H); 3C NMR (100 MHz, CDCls) &
Me 145.4, 139.0, 132.7, 131.5, 130.0, 128.7, 127.5, 118.0, 93.0, 85.6,
21.8. FT-IR: v (cm®) 3071, 2958, 2865, 2179, 1594, 1486, 1444,

1323, 1291, 1229. HRMS [ESI] calcd for C1sH1,0.SNa [M+Na]* 279.0450, found 279.0457.

6e: brown solid, m.p. 46-47 °C. *H NMR (400 MHz, CDCls)
Me N 7.89-7.84 (m, 2H), 7.52-7.41 (m, 5H), 7.38-7.30 (m, 2H), 2.44 (s,

\©/ AN 3H); 13C NMR (100 MHz, CDCls) & 141.6, 139.8, 135.1, 132.7,
131.6,129.3, 128.7, 127.6, 124.6, 117.8, 93.3, 85.5, 21.4. FT-IR:
v (cm) 2988, 2920, 2170, 1582, 1446, 1325, 1292, 1230.

HRMS [ESI] calcd for C1sH1202SNa [M+Na]* 279.0450, found 279.0458.

6f: yellow solid, m.p. 58-59 °C. *H NMR (400 MHz, CDCls) & 8.12 (d,

g J = 8.0 Hz, 1H), 7.58-7.44 (m, 4H), 7.43-7.34 (m, 4H), 2.83 (s, 3H);
@ X 13C NMR (100 MHz, CDCls) & 139.7, 138.4, 134.2, 132.8, 132.8,
Me 131.6, 128.8, 128.7, 126.6, 117.9, 92.0, 85.1, 20.1. FT-IR: v (cm?)

3068, 2961, 2179, 1593, 1442, 1320, 1294, 1226. HRMS [ESI] calcd
for C15H1202SNa [M+Na]* 279.0450, found 279.0444.

00 6g: yellow solid, m.p. 64-65 °C. 'H NMR (400 MHz, CDCls) §

8.14-8.07 (m, 2H), 7.56-7.45 (m, 3H), 7.42-7.34 (m, 2H),

/©/ X 7.32-7.23 (m, 2H); *C NMR (100 MHz, CDCls) 6 166.1 (d, Jc.r =

F 255.7 Hz), 137.9 (d, Jcr = 3.1 Hz), 132.8, 131.7, 130.5 (d, Jc-r =

9.9 Hz), 128.8, 117.7, 116.8 (d, Jc-r = 22.6 Hz), 93.7, 85.2; °F

NMR (376 MHz, CDCls) § -102.2 (s). FT-IR: v (cm™) 3041, 2948, 2178, 1587, 1486, 1442, 1405,
1328, 1287, 1225. HRMS [ESI] calcd for C14HsFO2SNa [M+Na]* 283.0199, found 283.0198.

00 6h: yellow solid, m.p. 91-92 °C. 'H NMR (400 MHz, CDCls) &

8.04-7.99 (m, 2H), 7.60-7.55 (m, 2H), 7.55-7.46 (m, 3H),

/©/ % 7.41-7.35 (m, 2H); 13C NMR (100 MHz, CDCls) & 141.0, 140.3,

Cl 132.8, 131.8, 129.8, 129.0, 128.8, 117.7, 94.0, 85.1. FT-IR: v

(cmt) 3092, 2988, 2179, 1559, 1488, 1471, 1394, 1327, 1229.
HRMS [ESI] calcd for C14HsCIO,SNa [M+Na]* 298.9904, found 298.9895.

00 6i: white solid, m.p. 106-107 °C. *H NMR (400 MHz, CDCls) &

g 7.96-7.91 (m, 2H), 7.76-7.70 (m, 2H), 7.54-7.45 (m, 3H),

/©/ X 7.41-7.34 (m, 2H); *C NMR (100 MHz, CDCl3) 5 140.8, 132.8,
Br 132.8, 131.8, 129.6, 129.0, 128.8, 117.6, 94.1, 85.0. FT-IR: v
(cm) 3082, 2971, 2902, 2182, 1570, 1467, 1442, 1388, 1334.



HRMS [ESI] calcd for C14HsBrO,SNa [M+Na]* 342.9399, found 342.9389.

00 6j: yellow solid, m.p. 57-58 °C. 'H NMR (400 MHz, CDCls) 6 7.61-7.55
Pt (m, 2H), 7.54-7.48 (m, 1H), 7.44-7.37 (m, 2H), 3.30 (s, 3H); 3C NMR
Me™ (100 MHz, CDCls) & 132.9, 131.8, 128.8, 117.5, 91.6, 84.4, 46.8. FT-IR: v
(cmY) 3025, 2923, 2184, 1694, 1488, 1445, 1411, 1306, 1262, 1232.

HRMS [ESI] calcd for CoHsO2SNa [M+Na]* 203.0137, found 203.0133.

e 6k: yellow oil. 'H NMR (400 MHz, CDClz) & 7.56-7.52 (m, 2H),
Me\/\\S// 7.51-7.45 (m, 1H), 7.41-7.35 (m, 2H), 3.27 (g, J = 7.6 Hz, 2H), 1.49 (t,
X J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCls) & 132.9, 131.8, 128.9,
\© 117.5, 92.5, 82.7, 52.8, 7.8. FT-IR: v (cm™) 2981, 2941, 2181, 1489,
1444, 1322, 1283, 1231. HRMS [ESI] calcd for C1oH100,SNa [M+Na]*

217.0294, found 217.0295.

o0 6l: yellow oil. 'H NMR (400 MHz, CDCls) & 7.59-7.54 (m, 2H),

/\/\\s” 7.53-7.47 (m, 1H), 7.43-7.36 (m, 2H), 3.28-3.21 (m, 2H), 2.06-1.95
Me NN

RN (m, 2H), 1.12 (t, J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCls) &

132.9, 131.7, 128.8, 117.6, 92.3, 83.4, 60.0, 16.8, 12.8. FT-IR: v

(cm™) 3336, 2974, 2928, 2884, 1456, 1328, 1275. HRMS [ESI]
calcd for C11H1202SNa [M+Na]* 231.0450, found 231.0452.

o0 6m: white solid, m.p. 81-82 °C. *H NMR (400 MHz, CDCls) &

g’ 8.10-8.05 (m, 2H), 7.71-7.65 (m, 1H), 7.62-7.56 (m, 2H),
©/ X 7.44-7.39 (m, 2H), 7.19-7.15 (m, 2H), 2.37 (s, 3H); 3C NMR
(100 MHz, CDCls) & 142.5, 142.0, 134.1, 132.7, 129.5, 129.4,

Me  127.4,114.7, 94.3, 84.9, 21.8. FT-IR: v (cm™) 3054, 2920, 2176,

1745, 1605, 1508, 1445, 1330, 1247. HRMS [ESI] calcd for CisH1202SNa [M+Na]* 279.0450,
found 279.0449.

00 6n: yellow solid, m.p. 52-53 °C. *H NMR (400 MHz, CDCls) &

i 8.10-8.05 (m, 2H), 7.71-7.65 (m, 1H), 7.63-7.56 (m, 2H),
©/ X Me 7.35-7.30 (m, 2H), 7.29-7.21 (m, 2H), 2.32 (s, 3H); ®°C NMR
(100 MHz, CDCls) & 141.9, 138.7, 134.2, 133.2, 132.6, 129.9,

129.4, 128.6, 127.4, 117.6, 94.0, 85.0, 21.1. FT-IR: v (cmL) 3063,

2920, 2170, 1582, 1447, 1325, 1292. HRMS [ESI] calcd for CisH120.SNa [M+Na]* 279.0450,
found 279.0456.

60: yellow solid, m.p. 45-46 °C.'H NMR (400 MHz, CDCls) &

g 8.10-8.05 (m, 2H), 7.71-7.64 (m, 1H), 7.63-7.55 (m, 2H),
©/ X 7.47-7.41 (m, 2H), 7.22-7.17 (m, 2H), 2.65 (q, J = 7.6 Hz, 2H),
1.21 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCls) 5 148.7,

Et 1420, 134.1, 132.9, 129.4, 128.3, 127.3, 114.9, 94.3, 84.9, 29.0,



15.1. FT-IR: v (cm) 2988, 2972, 2901, 2171, 1604, 1501, 1446, 1331, 1310. HRMS [ESI] calcd
for C16H1402SNa [M+Na]* 293.0607, found 293.0601.

00 6p: yellow solid, m.p. 60-61 °C. *H NMR (400 MHz, CDCls) &
R 8.09-8.03 (m, 2H), 7.69-7.63 (m, 1H), 7.62-7.54 (m, 2H),
©/ X 7.48-7.42 (m, 2H), 6.89-6.83 (m, 2H), 3.81 (s, 3H); 3C NMR
(100 MHz, CDCl3) § 162.2, 142.1, 134.7, 134.0, 129.4, 127.3,
OMe 1145 109.4, 94.7, 84.6, 55.5. FT-IR: v (cn) 2976, 2934, 2900,

2173, 1602, 1507, 1421, 1322, 1300, 1255. HRMS [ESI] calcd for CisH1203SNa [M+Na]*
295.0399, found 295.0400.

00 6q: yellow solid, m.p. 111-112 °C. *H NMR (400 MHz, CDCls) §

i34 8.10-8.05 (m, 2H), 7.71-7.64 (m, 1H), 7.62-7.56 (m, 2H),
©/ X 7.48-7.43 (m, 2H), 7.41-7.36 (m, 2H), 1.29 (s, 9H); 3C NMR
(100 MHz, CDCls) & 155.5, 142.0, 134.1, 132.7, 129.4, 127.3,

‘Bu 1258, 114.7, 94.3, 84.9, 35.2, 31.0. FT-IR: v (cm) 3061, 2989,

2916, 2174, 1600, 1484, 1447, 1406, 1329, 1292. HRMS [ESI] calcd for C1sH180,SNa [M+Na]*
321.0920, found 321.0918.

00 6r: yellow solid, m.p. 98-99 °C. 'H NMR (400 MHz, CDCl3) §

g 8.14-8.09 (m, 2H), 7.73-7.67 (m, 1H), 7.65-7.54 (m, 8H),
©/ X 7.49-7.42 (m, 2H), 7.42-7.36 (m, 1H):; 3C NMR (100 MHz,
CDCls) & 144.4, 141.9, 139.4, 134.2, 133.3, 129.5, 129.1, 128.5,

Ph  127.4,127.3,127.2,116.5, 93.7, 85.9. FT-IR: v (cmt) 3077, 2988,

2916, 2173, 1600, 1485, 1447, 1405, 1329, 1309. HRMS [ESI] calcd for CooH1502S [M+H]*
319.0787, found 319.0789.

00 6s: yellow solid, m.p. 77-78 °C. *H NMR (400 MHz, CDCls) §
g’ 8.11-8.06 (m, 2H), 7.75-7.69 (m, 1H), 7.67-7.59 (m, 6H); 3C
©/ X NMR (100 MHz, CDCls) & 141.3, 134.6, 133.1, 133.1 (q, Jcr =
32.9 Hz), 129.5, 127.6, 125.7 (q, Jc-r = 3.7 Hz), 123.3 (q, Jor =
CF3  271.0 Hz), 121.7 (g, Jcr = 1.2 Hz), 90.9, 87.1; °F NMR (376

MHz, CDCls) 8 -63.3 (s). FT-IR: v (cm) 3071, 2971, 2185, 1449, 1407, 1318, 1243, 1225.
HRMS [ESI] calcd for C1sHgF302SNa [M+Na]* 333.0168, found 333.0166.

0 0 6t: yellow solid, m.p. 92-93 °C. 'H NMR (400 MHz, CDCls)
g 8 8.10-8.05 (m, 2H), 8.05-7.99 (m, 2H), 7.73-7.67 (m, 1H),
©/ X 7.64-7.55 (m, 4H), 3.91 (s, 3H); 3C NMR (100 MHz, CDCls)
& 165.8, 141.4, 134.5, 132.7, 132.5, 129.7, 129.5, 127.6,

CO;Me 1222 91.7, 87.3, 52.6. FT-IR: v (cm't) 3068, 2923, 2855,

2177, 1718, 1434, 1404, 1330, 1281. HRMS [ESI] calcd for C16H1204SNa [M+Na]* 323.0349,
found 323.0347.



00 6u: yellow solid, m.p. 44-45 °C. 'H NMR (400 MHz, CDCls) §
i 8.09-8.04 (m, 2H), 7.72-7.65 (m, 1H), 7.63-7.56 (m, 2H),
©/ \© 7.54-7.48 (m, 2H), 7.09-7.01 (m, 2H); 13C NMR (100 MHz, CDCls)
§164.4 (d, Jo.r = 253.6 Hz), 141.6, 135.1, 134.8 (d, Jc.r = 89.5 Hz),

F 1205, 127.4, 116.4 (d, Jcr = 22.4 Hz), 114.0 (d, Jcr = 3.6 H2),

92.4, 85.3 (d, Jor = 1.6 Hz); °F NMR (376 MHz, CDCl3) § -104.3 (s). FT-IR: v (cm?) 3103,

3074, 2181, 1598, 1504, 1477, 1446, 1339, 1228, 1215. HRMS [ESI] calcd for C14HoFO>SNa
[M+Na]* 283.0199, found 283.0208.

00 6v: white solid, m.p. 69-70 °C. 'H NMR (400 MHz, CDCls) &
h4 8.10-8.04 (m, 2H), 7.73-7.67 (m, 1H), 7.64-7.57 (m, 2H),
©/ X F  7.39-7.27 (m, 2H), 7.23-7.13 (m, 2H); 3C NMR (100 MHz, CDCl5)
§162.1 (d, Jor = 247.5 Hz), 141.5, 134.5, 130.6 (d, Jc.r = 8.4 Hz),

129.5, 128.7 (d, Jcr = 3.4 Hz), 127.5, 119.6 (d, Jcr = 8.6 Hz),

119.5 (d, Jcr = 23.6 Hz), 119.2 (d, Jc-r = 21.0 Hz), 91.5 (d, Jcr = 3.5 Hz), 85.9; °F NMR (376

MHz, CDCls) & -110.9 (s). FT-IR: v (cmt) 3077, 3002, 2187, 1506, 1473, 1442, 1402, 1313, 1236.
HRMS [ESI] calcd for C1sHeFO,SNa [M+Na]* 283.0199, found 283.0206.

oo 6w: white solid, m.p. 75-76 °C. 'H NMR (400 MHz, CDCls) &

g F 8.11-8.04 (m, 2H), 7.73-7.66 (m, 1H), 7.63-7.56 (m, 2H), 7.52-7.42 (m,

©/ X 2H), 7.19-7.13 (m, 1H), 7.12-7.06 (m, 1H); *3C NMR (100 MHz,

CDCl3) 6 163.5 (d, Jc.r = 255.6 Hz), 141.6, 134.4, 134.2, 133.8 (d, Jcr

= 8.4 Hz), 129.5, 127.5, 124.5 (d, Jcr = 3.7 Hz), 116.1 (d, Jcr = 19.7

Hz), 107.0 (d, Jc.r = 14.9 Hz), 89.8 (d, Jc-r = 3.5 Hz), 87.2; 1°F NMR (376 MHz, CDCl3) 6 -106.2

(s). FT-IR: v (cm™) 3076, 2988, 2187, 1488, 1446, 1334, 1309, 1246. HRMS [ESI] calcd for
C14HoFO,SNa [M+Na]* 283.0199, found 283.0199.

00 6x: white solid, m.p. 96-97 °C. 'H NMR (400 MHz, CDCls) &
g’ 8.10-8.05 (m, 2H), 7.73-7.67 (m, 1H), 7.64-7.58 (m, 2H),
©/ X 7.49-7.43 (m, 2H), 7.38-7.34 (m, 2H); 3C NMR (100 MHz,
CDCl3) § 141.6, 138.2, 134.3, 134.0, 129.5, 129.2, 127.5, 116.4,
Cl 92.1, 86.2. FT-IR: v (cm) 3089, 2949, 2184, 1589, 1488, 1446,

1330, 1222. HRMS [ESI] calcd for C14HoClO,SNa [M+Na]* 298.9904, found 298.9893.

00 6y: yellow solid, m.p. 69-70 °C. 'H NMR (400 MHz, CDCl3) &

g’ 8.10-8.05 (m, 2H), 7.74-7.68 (m, 1H), 7.65-7.59 (m, 2H),
©/ X Cl 7.52-7.49 (m, 1H), 7.47-7.40 (m, 2H), 7.35-7.29 (m, 1H); 13C
NMR (100 MHz, CDCls) & 141.5, 134.7, 134.4, 132.4, 131.9,
130.9, 130.1, 129.5, 127.5, 119.6, 91.3, 86.2. FT-IR: v (cm'%) 30609,

2925, 2189, 1561, 1508, 1473, 1408, 1325, 1292. HRMS [ESI] calcd for C14HsClIO2SNa [M+Na]*
298.9904, found 298.9892.



ole, 6z: yellow solid, m.p. 56-57 °C. 'H NMR (400 MHz, CDCls) &
R cl  8.12-8.08 (m, 2H), 7.73-7.67 (m, 1H), 7.64-7.57 (m, 2H), 7.56-7.52 (m,
©/ X 1H), 7.43-7.37 (m, 2H), 7.30-7.24 (m, 1H); ¥*C NMR (100 MHz,
CDCl3) 6 141.7, 137.6, 134.3, 134.3, 132.6, 129.8, 129.4, 127.5, 126.8,
118.4,90.0, 89.5. FT-IR: v (cm™) 3066, 2954, 2183, 1584, 1469, 1446,

1324, 1228. HRMS [ESI] calcd for C14HsCIO2SNa [M+Na]* 298.9904, found 298.9895.

00 6aa: white solid, m.p. 98-99 °C. *H NMR (400 MHz, CDCls) §
g 8.16-8.11 (m, 2H), 8.05 (s, 1H), 7.83-7.74 (m, 3H), 7.72-7.66 (m,
©/ X 1H), 7.65-7.58 (m, 2H), 7.58-7.49 (m, 2H), 7.45 (dd, J = 8.4, 1.6
OO Hz, 1H); 13C NMR (100 MHz, CDCls) & 141.9, 134.4, 134.3,

134.2, 132.4, 129.5, 128.6, 128.5, 128.3, 128.0, 127.4, 127.3,

114.9, 94.1, 85.5. FT-IR: v (cm™) 3063, 2922, 2181, 1506, 1448, 1397, 1258, 1215. HRMS [ESI]
calcd for C1gH1302S [M+H]* 293.0631, found 293.0627.

00 6ab: brown solid, m.p. 72-73 °C. *H NMR (400 MHz, CDCls) §
g 8.09-8.04 (m, 2H), 7.72-7.65 (m, 1H), 7.63-7.56 (m, 2H), 7.50 (dd, J =
©/ X s 48 08Hz 1H), 7.48-7.45 (m, 1H), 7.04 (dd, J = 4.8, 3.6 Hz, 1H); 3C
|/ NMR (100 MHz, CDCls) § 141.7, 137.3, 134.3, 132.4, 129.4, 127.8,
127.4,117.3, 89.0, 87.7. FT-IR: v (cm®) 2971, 2902, 2159, 1446, 1411,

1327, 1231. HRMS [ESI] calcd for C1,Hs0,S;Na [M+Na]* 270.9858, found 270.9863.

oo, 6ac: yellow solid, m.p. 58-59 °C. 'H NMR (400 MHz, CDCls) §
g 8.08-8.03 (m, 2H), 7.75-7.71 (m, 1H), 7.70-7.64 (m, 1H), 7.61-7.54 (m,
©/ X _ 2H), 7.33-7.28 (m, 1H), 7.16-7.12 (m, 1H); 3C NMR (100 MHz,
__ S CDCls) 5 141.7, 134.9, 134.3, 129.8, 129.5, 127.4, 126.7, 117.0, 89.3,
85.3. FT-IR: v (cm®) 3112, 2969, 2185, 2167, 1474, 1446, 1329, 1291.

HRMS [ESI] calcd for C12Hs02S,Na [M+Na]* 270.9858, found 270.9865.

o 6ad: colorless oil. *H NMR (400 MHz, CDCls) & 8.03-7.99 (m, 2H),

S 7.69-7.64 (m, 1H), 7.60-7.54 (m, 2H), 1.12-1.04 (m, 3H), 1.01 (d, J =

©/ XS' ip 6.4 Hz, 18H); *C NMR (100 MHz, CDCl3) & 142.1, 134.1, 129.3,

'(Prs 127.2, 100.9, 100.6, 18.3, 10.8. FT-IR: v (cm™) 2946, 2867, 1730,

1584, 1463, 1448, 1334, 1284, 1259. HRMS [ESI] calcd for C17H260.SSiNa [M+Na]* 345.1315,
found 345.1309.

o)

\ 7/

SO,Ph 8a: yellow solid, m.p. 101-102 °C. *H NMR (400 MHz, CDCls) 6 7.78-7.72 (m,

SO,Ph 4H), 7.69-7.60 (m, 2H), 7.55-7.47 (m, 4H), 6.67 (d, J = 0.8 Hz, 1H), 6.52 (d, J

= 1.2 Hz, 1H), 4.06 (s, 2H); *C NMR (100 MHz, CDCls)  139.5, 137.8, 137.8,

134.3, 134.1, 131.2, 129.5, 129.3, 128.5, 128.4, 54.2. FT-IR: v (cm™) 3368, 2977, 2930, 2902,

2159, 2028, 1447, 1383, 1304. HRMS [ESI] calcd for C15H1404S:Na [M+Na]* 345.0226, found
345.0216.



o 8b: yellow solid, m.p. 91-92 °C. 'H NMR (400 MHz, CDCls) §

120 7.79-7.70 (m, 4H), 7.67-7.61 (m, 1H), 7.54-7.48 (m, 2H), 7.20-7.14

/©/ )\ (m, 2H), 6.69 (d, J = 1.2 Hz, 1H), 6.57-6.54 (m, 1H), 4.05 (d, J = 1.2

F S0,Ph  Hz, 2H); *C NMR (100 MHz, CDCls) 5 166.2 (d, Jos = 256.1 H2),
1395, 137.8, 134.1, 133.6 (d, Jor = 3.0 Hz), 1316, 1315 (d, Jor =

4.3 Hz), 1295, 128.4, 116.7 (d, Jor = 22.6 Hz), 54.4; 19F NMR (376 MHz, CDCly) & -102.0 ().

FT-IR: v (cm™) 3369, 2977, 2929, 2902, 2160, 2029, 1976, 1508, 1489, 1383, 1327. HRMS [ESI]
calcd for C15H13FO4S2Na [M+Na]* 363.0131, found 363.0130.

8c: white solid, m.p. 125-126 °C. *H NMR (400 MHz, CDCls) &

“/O 7.77-7.71 (m, 2H), 7.66-7.58 (m, 3H), 7.54-7.46 (m, 2H), 7.32-7.26
/©/ )\ (m, 2H), 6.68 (s, 1H), 6.52 (s, 1H), 4.04 (s, 2H), 2.44 (s, 3H): 1°C
50,Ph  NMR (100 MHz, CDCly) § 145.4, 139.6, 137.9, 134.8, 133.9, 131.1,

130.0, 129.4, 1285, 128.5, 54.2, 21.7. FT-IR: v (em) 2916, 2022,

1974, 1449, 1307, 1296. HRMS [ESI] calcd for CisH1604S2:Na [M+Na]* 359.0382, found
359.0387.

8d: colorless oil. *H NMR (400 MHz, CDCl3) & 7.88-7.82 (m, 2H),

H/O 7.66-7.60 (m, 1H), 7.56-7.50 (m, 2H), 6.50 (s, 1H), 5.90 (s, 1H), 4.15 (s,
©/ )\ 2H), 4.00 (q, J = 7.2 Hz, 2H), 1.16 (t, J = 7.2 Hz, 3H); 3C NMR (100
CO,Et MHz, CDCls) & 164.7, 138.4, 133.9, 133.3, 129.1, 129.0, 128.8, 61.5,

57.5, 14.0. FT-IR: v (cm™) 3065, 2986, 2938, 2180, 1716, 1630, 1447,

1415, 1369, 1308, 1247. HRMS [ESI] calcd for CiH140:SNa [M+Na]* 277.0505, found
277.0514.

8e: white solid, m.p. 45-46 °C. 'H NMR (400 MHz, CDCls) §

“/O 7.75-7.69 (m, 2H), 7.35-7.29 (m, 2H), 6.49 (s, 1H), 5.89 (s, 1H),
/©/ ;l\ 4.13 (s, 2H), 4.02 (g, J = 7.2 Hz, 2H), 2.43 (s, 3H), 1.17 (t, J = 7.2
CO,Et Hz 3H); *C NMR (100 MHz, CDCls) § 164.8, 144.9, 135.5, 133.2,

129.6, 129.2, 128.8, 61.5, 57.6, 21.6, 14.0. FT-IR: v (cm') 2985,

2930, 1713, 1628, 1597, 1463, 1445, 1312, 1290, 1240. HRMS [ESI] calcd for CisH1704S
[M+H]* 269.0842, found 269.0848.

o 8f: white solid, m.p. 32-33 °C. 'H NMR (400 MHz, CDCls) &

4.0 7.77-7.72 (m, 2H), 7.49-7.44 (m, 2H), 6.47 (s, 1H), 5.89 (s, 1H),

/©/ )\ 4.13 (s, 2H), 4.00 (g, J = 7.2 Hz, 2H), 1.14 (t, J = 7.2 Hz, 3H); 13C
cl CO,Et NMR (100 MHz, CDCl3) & 164.6, 140.6, 136.8, 133.5, 130.3, 129.3,
128.9, 61.6, 57.5, 14.0. FT-IR: v (cm™) 3398, 2977, 2935, 2159,

2033, 1975, 1704, 1572, 1475, 1328, 1247. HRMS [ESI] calcd for C1oH13ClOsSNa [M+Na]*
311.0115, found 311.0123.



Characterization of products

7a: 36.9 mg, 60% vyield, yellow solid, m.p. 115-116 °C.
Purification by flash column chromatography (eluent:

0.0
R // EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz, CDCls)
©/ 5 7.89-7.85 (m, 2H), 7.71-7.65 (m, 1H), 7.61-7.55 (m, 2H),
7.38-7.34 (m, 2H), 7.31-7.24 (m, 3H), 2.37 (s, 6H): °C NMR

(100 MHz, CDCls) 6 136.5, 133.9, 131.7, 129.3, 128.6, 128.6, 128.3, 122.2, 85.2, 82.4, 54.7, 53.1,
28.7. FT-IR: v (cm') 2988, 2972, 2901, 1445, 1406, 1394, 1301, 1250, 1230. HRMS [ES]I] calcd
for C19H1602SNa [M+Na]* 331.0763, found 331.0762.

7h: 41.3 mg, 57% yield, white solid, m.p. 197-198 °C.
Purification by flash column chromatography (eluent:

0.0
\\S’/ // EtOAc/Petroleum ether = 1/10). '*H NMR (400 MHz,

/©/ CDCly) & 7.79-7.75 (m, 2H), 7.59-7.54 (m, 2H),
By 7.38-7.33 (m, 2H), 7.30-7.23 (m, 3H), 2.37 (s, 6H), 1.35

(s, 9H); 13C NMR (100 MHz, CDCls) § 157.8, 133.5, 131.7, 128.5, 128.5, 128.3, 126.2, 122.3,
85.4,82.4,54.7,53.2, 35.3, 31.1, 28.6. FT-IR: v (cm'®) 2969, 2902, 1595, 1365, 1304, 1293, 1269.
HRMS [ESI] calcd for C23H2402SNa [M+Na]* 387.1389, found 387.1382.

7c: 32.4 mg, 48% yield, yellow solid, m.p. 130-131 °C.

o i@/@ Purification by flash column chromatography (eluent:

\\S’/ // EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,

/©/ CDCl;) & 7.81-7.75 (m, 2H), 7.39-7.34 (m, 2H),
MeO

7.31-7.24 (m, 3H), 7.05-7.00 (m, 2H), 3.89 (s, 3H),
2.35 (s, 6H); 13C NMR (100 MHz, CDCls) 5 163.9, 131.7, 130.8, 128.5, 128.3, 128.0, 122.3, 114.5,
85.4, 82.4, 55.7, 54.7, 53.3, 28.6. FT-IR: v (cm'l) 2988, 2972, 2901, 1593, 1490, 1407, 1394, 1292,
1250. HRMS [ESI] calcd for CaoH1505SNa [M+Na]* 361.0869, found 361.0871.

7d: 38.6 mg, 60% vyield, white solid, m.p. 164-165 °C.
Purification by flash column chromatography (eluent:

Q\S/P y EtOAc/Petroleum ether = 1/10). *H NMR (400 MHz,
/©/ CDCl3) & 7.74-7.69 (m, 2H), 7.36-7.3L (m, 4H),
Ve 7.28-7.22 (m, 3H), 2.43 (s, 3H), 2.33 (5, 6H); °C NMR

(100 MHz, CDCls) & 144.9, 133.6, 131.7, 129.9, 128.6,
128.5, 128.3, 122.3, 85.4, 82.4, 54.7, 53.2, 28.6, 21.7. FT-IR: v (cm®) 2988, 2972, 2901, 1450,
1406, 1394, 1300, 1230. HRMS [ESI] calcd for CxoHi180.SNa [M+Na]* 345.0920, found
345.0916.

7e: 20.0 mg, 31% vyield, yellow solid, m.p. 113-114 °C.

o0 Purification by flash column chromatography (eluent:

g // EtOAc/Petroleum ether = 1/10). *H NMR (400 MHz, CDCls) &

©/ 7.68-7.63 (M, 2H), 7.49-7.42 (m, 2H), 7.39-7.34 (m, 2H),
Me

7.31-7.24 (m, 3H), 2.45 (s, 3H), 2.37 (s, 6H); 13C NMR (100



MHz, CDCls) 6 139.5, 136.4, 134.7, 131.7, 129.1, 128.8, 128.6, 128.3, 125.8, 122.3, 85.3, 82.4,
54.8, 53.1, 28.6, 21.4. FT-IR: v (cm™) 2988, 2972, 2901, 1406, 1394, 1250, 1229. HRMS [ESI]
calcd for CyoH1802SNa [M+Na]* 345.0920, found 345.0907.

7f: 33.2 mg, 51% vyield, white solid, m.p. 100-101 °C.

oo Purification by flash column chromatography (eluent:

g Z EtOAc/Petroleum ether = 1/10). *H NMR (400 MHz, CDCly)

@ 57.91 (dd, J= 7.6, 1.2 Hz, 1H), 7.50 (ddd, J = 7.2, 7.2, 1.2 Hz,

Me 1H), 7.38-7.29 (m, 4H), 7.28-7.22 (m, 3H), 2.64 (s, 3H), 2.37

(s, 6H); **C NMR (100 MHz, CDCls) & 139.1, 134.7, 133.9,

132.8, 131.7, 131.0, 128.5, 128.3, 126.7, 122.2, 85.3, 82.3, 54.9, 53.6, 28.5, 20.9. FT-IR: v (cm™)

2988, 2972, 2901, 1406, 1394, 1301, 1251, 1230. HRMS [ESI] calcd for C2oH1s02SNa [M+Na]*
345.0920, found 345.0912.

79: 42.9 mg, 66% vyield, white solid, m.p. 163-164 °C.

o i@/@ Purification by flash column chromatography (eluent:

W Z EtOAc/Petroleum ether = 1/10). *H NMR (400 MHz,

O CDCly) 5 7.92-7.85 (m, 2H), 7.40-7.34 (m, 2H), 7.33-7.22
F

(m, 5H), 2.37 (s, 6H); 3C NMR (100 MHz, CDCl3) &

166.0 (d, Jo.r = 255.1 Hz), 132.6 (d, Jor = 3.2 Hz), 131.7,
131.4 (g, Jor = 9.5 Hz), 128.6, 128.3, 122.1, 116.7 (d, Jc.r = 22.5 Hz), 85.1, 82.6, 54.7, 53.2, 28.8;
19F NMR (376 MHz, CDCls) & -103.0 (s). FT-IR: v (cm'l) 2988, 2972, 2901, 1589, 1489, 1405,
1394, 1310, 1234. HRMS [ESI] calcd for C1oH1sFO;SNa [M+Na]* 349.0669, found 349.0684.

7h: 34.2 mg, 50% vyield, white solid, m.p. 190-191 °C.

Purification by flash column chromatography (eluent:

O\\S//O Z EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,

/©/ CDCls) § 7.82-7.78 (m, 2H), 7.58-7.53 (m, 2H), 7.39-7.34
Cl

(m, 2H), 7.31-7.24 (m, 3H), 2.37 (s, 6H); 2*C NMR (100

MHz, CDCls) 6 140.8, 135.1, 131.8, 130.1, 129.7, 128.6,
128.3, 122.2, 85.0, 82.6, 54.8, 53.1, 28.8. FT-IR: v (cm™) 3075, 3014, 2927, 1582, 1474, 1392,
1306, 1276. HRMS [ESI] calcd for C19H15ClIO2SNa [M+Na]* 365.0373, found 365.0379.

7i: 41.0 mg, 54% vyield, white solid, m.p. 202-203 °C.
Purification by flash column chromatography (eluent:

o 0O
\\S’/ // EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,
CDCl3) § 7.72 (s, 4H), 7.39-7.34 (m, 2H), 7.32-7.24 (m,
Br 3H), 2.37 (s, 6H); *C NMR (100 MHz, CDCls) § 135.6,

132.6, 131.8, 130.1, 129.4, 128.6, 128.3, 122.1, 85.0, 82.6, 54.8, 53.1, 28.8. FT-IR: v (cm) 2988,
2972, 2901, 1406, 1394, 1385, 1306, 1250, 1230. HRMS [ESI] calcd for CigHisBrO,SNa
[M+Na]* 408.9868, found 408.9869.

7): 33.3 mg, 68% yield, white solid, m.p. 126-127 °C.
o0 Purification by flash column chromatography (eluent:

\\S// //
Me”



EtOAc/Petroleum ether = 1/5).'H NMR (400 MHz, CDCl3) & 7.44-7.38 (m, 2H), 7.34-7.26 (m,
3H), 2.85 (s, 3H), 2.54 (s, 6H); 13C NMR (100 MHz, CDCls) § 131.8, 128.7, 128.4, 122.1, 85.0,
82.5, 54.9, 52.4, 37.7, 28.2. FT-IR: v (cm™) 2988, 2972, 2901, 1407, 1394, 1291, 1251, 1230.
HRMS [ESI] calcd for C14H1402SNa [M+Na]* 269.0607, found 269.0605.

7k: 39.5 mg, 76% vyield, white solid, m.p. 113-114 °C.

00 Purification by flash column chromatography (eluent:

Me. ¥, FZ EtOAc/Petroleum ether = 1/5).H NMR (400 MHz, CDCls) &

7.44-7.38 (m, 2H), 7.35-7.26 (m, 3H), 2.98 (g, J = 7.6 Hz, 2H),

2.55 (s, 6H), 1.40 (t, J = 7.6 Hz, 3H); 3C NMR (100 MHz,

CDCls) 6 131.8, 128.7, 128.4, 122.2, 85.1, 82.3, 55.3, 51.7, 44.8, 28.6, 6.1. FT-IR: v (cm™) 2988,

2972, 2901, 1490, 1446, 1335, 1296, 1230, 1207. HRMS [ESI] calcd for C1sH160,SNa [M+Na]*
283.0763, found 283.0759.

7l: 30.2 mg, 55% vyield, white solid, m.p. 118-119 °C.
Purification by flash column chromatography (eluent:
EtOAc/Petroleum ether = 1/5).'H NMR (400 MHz, CDCls)
& 7.44-7.39 (m, 2H), 7.33-7.27 (m, 3H), 2.95-2.89 (m, 2H),
2.54 (s, 6H), 1.95-1.84 (m, 2H), 1.10 (t, J = 7.2 Hz, 3H); 13C
NMR (100 MHz, CDCls) 6 131.8, 128.6, 128.4, 122.2, 85.1, 82.3, 55.2, 52.0, 28.5, 15.2, 13.4.
FT-IR: v (cm™) 2968, 2926, 2876, 1489, 1449, 1336, 1313, 1276, 1209. HRMS [ESI] calcd for
Ci16H1802SNa [M+Na]* 297.0920, found 297.0911.

\//

Me/\/s

AN

Me 7m: 39.8 mg, 62% yield, white solid, m.p. 143-144 °C.

Purification by flash column chromatography (eluent:

Q0 EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,

S CDCl3) & 7.90-7.86 (m, 2H), 7.72-7.66 (m, 1H),

©/ 7.62-7.56 (m, 2H), 7.30-7.24 (m, 2H), 7.12-7.06 (m, 2H),

2.37 (s, 6H), 2.33 (s, 3H); 3C NMR (100 MHz, CDCl3) §

138.7, 136.6, 133.9, 131.6, 129.2, 129.1, 128.6, 119.1, 84.6, 82.6, 54.7, 53.1, 28.8, 21.5. FT-IR: v

(cm™) 2988, 2972, 2901, 1447, 1406, 1394, 1302, 1251, 1230. HRMS [ESI] calcd for
C20H1802SNa [M+Na]* 345.0920, found 345.0917.

AN

7n: 32.8 mg, 51% yield, yellow solid, m.p. 103-104 °C.

Purification by flash column chromatography (eluent:

O\\S/P = Me EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,

CDCls) & 7.89-7.84 (m, 2H), 7.70-7.64 (m, 1H),

©/ 7.61-7.54 (m, 2H), 7.20 (s, 1H), 7.18-7.13 (m, 2H),

7.13-7.07 (m, 1H), 2.36 (s, 6H), 2.29 (s, 3H); 2*C NMR (100 MHz, CDCls) & 138.0, 136.6, 133.9,

132.3, 129.5, 129.3, 128.8, 128.6, 128.2, 122.0, 84.9, 82.6, 54.7, 53.1, 28.7, 21.2. FT-IR: v (cm™)

2988, 2972, 2901, 1406, 1394, 1382, 1303, 1251, 1230. HRMS [ESI] calcd for CyoH1s02SNa
[M+Na]* 345.0920, found 345.0906.



gt 70: 34.8 mg, 52% vyield, yellow solid, m.p. 76-77 °C.
Purification by flash column chromatography (eluent:

0,0 _ EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,
S =

CDCl3) § 7.89-7.84 (m, 2H), 7.70-7.64 (m, 1H), 7.61-7.55

(m, 2H), 7.30-7.26 (m, 2H), 7.13-7.08 (m, 2H), 2.62 (q, J

= 7.6 Hz, 2H), 2.36 (s, 6H), 1.20 (t, J = 7.6 Hz, 3H);3C
NMR (100 MHz, CDCls) § 145.0, 136.6, 133.9, 131.7, 129.2, 128.6, 127.9, 119.3, 84.5, 82.6, 54.7,
53.1, 28.8, 15.3. FT-IR: v (cm') 2988, 2971, 2901, 1447, 1406, 1394, 1304, 1250, 1230. HRMS
[ESI] calcd for C21H2002SNa [M+Na]* 359.1076, found 359.1074.

OMe 7p: 45.7 mg, 68% vyield, white solid, m.p. 133-134 °C.
Purification by flash column chromatography (eluent:

Q, 0 P EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,
S 7

CDCl;) & 7.88-7.84 (m, 2H), 7.70-7.64 (m, 1H),

7.60-7.54 (m, 2H), 7.32-7.27 (m, 2H), 6.82-6.77 (m,

2H), 3.78 (s, 3H), 2.35 (s, 6H); 3C NMR (100 MHz,
CDCls) 6 159.8, 136.6, 133.9, 133.2, 129.2, 128.6, 114.2, 114.0, 83.9, 82.4, 55.3, 54.7, 53.1, 28.8.
FT-IR: v (cm™) 2971, 2918, 1604, 1508, 1446, 1394, 1303, 1287, 1244. HRMS [ESI] calcd for
C20H1803SNa [M+Na]* 361.0869, found 361.0865.

7q: 45.7 mg, 63% yield, white solid, m.p. 177-178 °C.

‘Bu
Purification by flash column chromatography (eluent:
O 0 EtOAc/Petroleum ether = 1/10). *H NMR (400 MHz,
\ 7/ //
S CDCls) & 7.89-7.84 (m, 2H), 7.70-7.63 (m, 1H), 7.60-7.54
(m, 2H), 7.29 (s, 4H), 2.36 (s, 6H), 1.28 (s, 9H); 13C NMR

(100 MHz, CDCls) 6 151.9, 136.6, 133.9, 131.5, 129.3,
128.6, 125.3, 119.2, 84.6, 82.6, 54.8, 53.1, 34.8, 31.1, 28.8. FT-IR: v (cm™) 2988, 2972, 2901,
1448, 1406, 1394, 1305, 1251, 1230. HRMS [ESI] calcd for C23H2402SNa [M+Na]* 387.1389,
found 387.1392.

ph 7r: 44.4 mg, 58% vyield, white solid, m.p. 158-159 °C.
Purification by flash column chromatography (eluent:

Q.0 Y EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,
S CDCls) 5 7.91-7.86 (m, 2H), 7.71-7.65 (m, 1H), 7.62-7.54
(m, 4H), 7.54-7.49 (m, 2H), 7.46-7.40 (m, 4H), 7.38-7.32

(m, 1H), 2.39 (s, 6H); 3C NMR (100 MHz, CDCls) 5
141.3, 140.2, 136.6, 133.9, 132.2, 129.3, 128.9, 128.6, 127.7, 127.0, 121.1, 85.9, 82.4, 54.8, 53.2,
28.8. FT-IR: v (cml) 2988, 2972, 2901, 1485, 1446, 1302, 1210. HRMS [ESI] calcd for
CasH2002SNa [M+Na]* 407.1076, found 407.1072.

CF, 7s:49.5 mg, 66% vyield, white solid, m.p. 136-137 °C.
Purification by flash column chromatography (eluent:

Q.9 Y EtOAc/Petroleum ether = 1/10). H NMR (400 MHz,
s

ol



CDCls) & 7.89-7.84 (m, 2H), 7.71-7.64 (m, 1H), 7.62-7.55 (m, 2H), 7.55-7.50 (m, 2H), 7.48-7.43
(m, 2H), 2.38 (s, 6H); 13C NMR (100 MHz, CDCl3) § 136.5, 134.0, 132.0, 130.2 (q, Jor = 325
Hz), 129.3, 128.6, 126.1, 125.2 (q, Jcr = 3.6 Hz), 123.8 (q, Jor = 270.7 Hz), 87.7, 81.1, 54.7, 53.2,
28.5; 19F NMR (376 MHz, CDCls) § -62.9 (s). FT-IR: v (cm') 3073, 2929, 2852, 1611, 1448,
1322, 1305, 1210. HRMS [ESI] calcd for C2oH1sF30,SNa [M+Na]* 399.0637, found 399.0631.

CO,Me  7t: 58.5 mg, 80% yield, white solid, m.p. 171-172 °C.
Purification by flash column chromatography (eluent:

O\\SP y EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,
©/ CDCls) & 7.97-7.92 (m, 2H), 7.89-7.84 (m, 2H),
7.71-7.65 (m, 1H), 7.62-7.55 (m, 2H), 7.45-7.39 (m,

2H), 3.89 (s, 3H), 2.38 (s, 6H); 3C NMR (100 MHz, CDCls) & 166.4, 136.5, 134.0, 131.7, 129.8,
129.5, 129.3, 128.6, 126.9, 88.2, 81.8, 54.7, 53.2, 52.3, 28.6. FT-IR: v (cm'l) 2988, 2972, 2901,
1718, 1405, 1394, 1304, 1273, 1252, 1230. HRMS [ESI] calcd for CzH:s0sSNa [M+Na]*
389.0818, found 389.0818.

7u: 45.6 mg, 70% vyield, white solid, m.p. 108-109 °C.

i Purification by flash column chromatography (eluent:

0,0 _ EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,

S Z CDCls) & 7.89-7.84 (m, 2H), 7.71-7.64 (m, 1H), 7.62-7.55
©/ (m, 2H), 7.37-7.31 (m, 2H), 7.01-6.93 (m, 2H), 2.36 (s,

6H); 3C NMR (100 MHz, CDCl3) 8 162.6 (d, Jo.r = 248.5
Hz), 136.5, 133.9, 133.7 (d, Jc.r = 8.4 Hz), 129.3, 128.6, 118.3 (d, Jcr = 3.5 Hz), 115.6 (d, Jcr =
22.0 Hz), 85.0 (d, Jcr = 1.2 Hz), 81.4, 54.7, 53.1, 28.6; 1°F NMR (376 MHz, CDCls) § -110.3 (s).
FT-IR: v (cml) 2988, 2972, 2902, 1506, 1447, 1406, 1394, 1302, 1223. HRMS [ESI] calcd for
CioH15FO,SNa [M+Na]* 349.0669, found 349.0666.

7v: 37.0 mg, 57% vyield, white solid, m.p. 103-104 °C.
Purification by flash column chromatography (eluent:

0 0
W Z P EtoAc/Petroleum ether = 1/10). 'H NMR (400 MHz,
©/ CDCl3)  7.89-7.84 (m, 2H), 7.71-7.64 (m, 1H), 7.61-7.54

(m, 2H), 7.26-7.20 (m, 1H), 7.16-7.11 (m, 1H), 7.08-6.96
(m, 2H), 2.37 (s, 6H); 3C NMR (100 MHz, CDCls) & 162.3 (d, Jcr = 245.5 Hz), 136.5, 133.9,
129.9 (d, Jc-r = 8.7 Hz), 129.3, 128.6, 127.6 (d, Jc-r = 3.0 Hz), 124.1 (d, Jc-r = 9.4 Hz), 118.6 (d,
Jer = 22.7 Hz), 116.0 (d, Jor = 21.0 Hz), 86.2, 81.2 (d, Jc.r = 3.5 Hz), 54.7, 53.1, 28.5; 1°F NMR
(376 MHz, CDCl3) 8 -112.7 (s). FT-IR: v (cm™) 3074, 2920, 2852, 1608, 1578, 1478, 1447, 1432,
1302, 1229. HRMS [ESI] calcd for C1gH1sFO.SNa [M+Na]* 349.0669, found 349.0672.

7w: 50.7 mg, 78% yield, white solid, m.p. 135-136 °C.
Purification by flash column chromatography (eluent:

O\\S,P FZ EtOAc/Petroleum ether = 1/10).'H NMR (400 MHz, CDCls)
©/ F 5 7.88-7.83 (m, 2H), 7.70-7.63 (m, 1H), 7.61-7.54 (m, 2H),
7.38-7.32 (m, 1H), 7.31-7.23 (m, 1H), 7.08-6.98 (M, 2H), 2.38

(s, 6H); 13C NMR (100 MHz, CDCls) & 162.9 (d, Jor = 250.1 Hz), 136.5, 133.9, 133.7, 130.3 (d,



Jer = 7.9 Hz), 129.3, 128.6, 124.0 (d, Jcr = 3.7 Hz), 115.5 (d, Jc-r = 20.8 Hz), 110.8 (d, Jc-r =
15.5 Hz), 90.3 (d, Jc.r = 3.2 Hz), 75.9, 54.8, 53.2, 28.7; ®F NMR (376 MHz, CDCls) & -110.0 (s).
FT-IR: v (cm™) 2988, 2972, 2901, 1490, 1445, 1312, 1303, 1229. HRMS [ESI] calcd for
C19H16FO,S [M+H]* 327.0850, found 327.0843.

c| 7x: 41.1 mg, 60% yield, white solid, m.p. 159-160 °C.
Purification by flash column chromatography (eluent:

0.0 EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz,
Y //
CDCl3) 5 7.88-7.83 (m, 2H), 7.70-7.64 (m, 1H), 7.61-7.54
(m, 2H), 7.31-7.22 (m, 4H), 2.36 (s, 6H); 3C NMR (100

MHz, CDCls) 8 136.5, 134.6, 133.9, 133.0, 129.3, 128.7,
128.6, 120.7, 86.3, 81.4, 54.7, 53.1, 28.6. FT-IR: v (cm?) 2988, 2972, 2901, 1485, 1447, 1406,
1394, 1303, 1250, 1230. HRMS [ESI] calcd for Ci9H15CIO2SNa [M+Na]* 365.0373, found
365.0374.

7y: 38.9 mg, 57% yield, yellow solid, m.p. 117-118 °C.

o 0 . Purification by flash column chromatography (eluent:

Y Z EtOAc/Petroleum ether = 1/10). H NMR (400 MHz,

©/ CDCl3)  7.88-7.84 (m, 2H), 7.71-7.65 (m, 1H), 7.61-7.55

(m, 2H), 7.36-7.34 (m, 1H), 7.29-7.24 (m, 1H), 7.24-7.17

(m, 2H), 2.36 (s, 6H); 1*C NMR (100 MHz, CDCls) § 136.5, 134.2, 134.0, 131.6, 129.9, 129.6,

129.3, 128.9, 128.6, 124.0, 86.5, 81.1, 54.7, 53.2, 28.5. FT-IR: v (cm) 2988, 2972, 2901, 1445,

1406, 1314, 1251, 1230. HRMS [ESI] calcd for Ci9H1sCIO2SNa [M+Na]* 365.0373, found
365.0379.

7z: 42.8 mg, 62% vyield, white solid, m.p. 107-108 °C.

Purification by flash column chromatography (eluent:

0,0 = EtOAc/Petroleum ether = 1/10). '"H NMR (400 MHz, CDCls)

©/S Cl 5 7.88-7.84 (m, 2H), 7.70-7.64 (m, 1H), 7.60-7.54 (m, 2H),

7.39 (dd, J = 7.6, 1.6 Hz, 1H), 7.34 (dd, J = 8.0, 0.8 Hz, 1H),

7.22 (ddd, J = 7.6, 7.6, 1.6 Hz, 1H), 7.16 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 2.39 (s, 6H); *C NMR

(100 MHz, CDCls) 6 136.5, 136.0, 133.9, 133.5, 129.6, 129.3, 128.6, 126.5, 122.2, 90.4, 79.2,

54.8, 53.2, 28.7. FT-IR: v (cm™) 2988, 2972, 2901, 1449, 1406, 1394, 1303, 1251, 1230. HRMS
[ESI] calcd for C19H15CIO2SNa [M+Na]* 365.0373, found 365.0372.

7aa: 21.3 mg, 30% vyield, white solid, m.p. 142-143 °C.

OO Purification by flash column chromatography (eluent:
0 DCM/Petroleum ether = 1/2). '"H NMR (400 MHz,

\ /7 -

0
S Z
©/ Q CDCls) & 7.92-7.86 (m, 3H), 7.81-7.72 (m, 3H),

7.71-7.65 (m, 1H), 7.63-7.56 (m, 2H), 7.51-7.44 (m, 2H),
7.40 (dd, J = 8.4, 1.2 Hz, 1H), 2.41 (s, 6H); 3C NMR



(100 MHz, CDCl3) & 136.6, 133.9, 132.9, 132.8, 131.8, 129.3, 128.6, 128.3, 128.0, 127.8, 127.7,

126.9, 126.6, 119.5, 85.6, 82.8, 54.8, 53.2, 28.8. FT-IR: v (cm™) 3059, 2917, 1499, 1446, 1348,
1306, 1204. HRMS [ESI] calcd for C23H1902S [M+H]* 359.1100, found 359.1104.

ST 7ab: 30.2 mg, 48% vyield, yellow solid, m.p. 130-131 °C.

0 0 =~ Purification by flash column chromatography (eluent:

4 Z DCM/Petroleum ether = 1/2). *H NMR (400 MHz, CDCls) &

©/ 7.89-7.83 (m, 2H), 7.71-7.64 (m, 1H), 7.61-7.54 (m, 2H), 7.22

(d, J = 5.2 Hz, 1H), 7.16-7.13 (m, 1H), 6.93 (dd, J = 4.8, 3.6

Hz, 1H), 2.36 (s, 6H); **C NMR (100 MHz, CDCls) & 136.5, 133.9, 132.5, 129.3, 128.6, 127.4,

127.0, 122.2, 89.1, 75.8, 54.8, 53.2, 28.7. FT-IR: v (cm™) 2988, 2972, 2901, 1406, 1394, 1302,

1225. HRMS [ESI] calcd for C17H1402S,Na [M+Na]* 337.0327, found 337.0333.

— 7ac: 19.4 mg, 31% vyield, yellow solid, m.p. 135-136 °C.

00 / S Purification by flash column chromatography (eluent:
\ /,

©/\S/ =z DCM/Petroleum ether = 1/2). *H NMR (400 MHz, CDCls) &

S

7.89-7.84 (m, 2H), 7.71-7.64 (m, 1H), 7.61-7.54 (m, 2H), 7.39

(dd, J = 3.2, 1.2 Hz, 1H), 7.23 (dd, J = 5.2, 3.2 Hz, 1H), 7.03
(dd, J = 4.8, 0.8 Hz, 1H), 2.35 (s, 6H); *C NMR (100 MHz, CDCls) 5 136.6, 133.9, 129.8, 129.3,
129.3, 128.6, 125.4, 121.2, 84.9, 77.7, 54.7, 53.1, 28.7. FT-IR: v (cm'}) 3107, 2921, 2851, 1446,
1356, 1301, 1214. HRMS [ESI] calcd for C17H140,5,Na [M+Na]* 337.0327, found 337.0325,

i 7ad: 32.9 mg, 42% yield, white solid, m.p. 60-61 °C.
0.0 Si(Pr)s .

R Z Purification by flash column chromatography (eluent:

©/ EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz, CDCl5)

3 7.86-7.81 (m, 2H), 7.69-7.62 (m, 1H), 7.59-7.51 (m, 2H),

2.29 (s, 6H), 1.03-0.97 (m, 21H); *C NMR (100 MHz, CDCl3) & 136.6, 133.8, 129.2, 128.6, 103.3,

84.0, 54.8,52.8, 28.6, 18.5, 11.1. FT-IR: v (cm™) 2971, 2920, 1605, 1508, 1447, 1394, 1303, 1244.
HRMS [ESI] calcd for C22H320,SSiNa [M+Na]* 411.1784, found 411.1789.

1) 9a: 68.2 mg, 88% vyield, yellow oil. Purification by flash column
\ 7/

0]
S chromatography (eluent: DCM/Petroleum ether = 2/1). 'H NMR
©/ szh (400 MHz, CDCls) & 7.84-7.78 (m, 4H), 7.68-7.60 (m, 2H),
7.58-7.50 (m, 4H), 6.37 (s, 1H), 5.68 (s, 1H), 2.50 (s, 2H), 1.85
(s, 6H); 3C NMR (100 MHz, CDCls) & 146.9, 138.4, 136.8, 133.8, 133.7, 129.3, 129.1, 128.6,

128.4, 125.9, 51.4, 50.8, 38.1, 31.1. FT-IR: v (cm™) 3350, 2973, 2883, 1448, 1380, 1305. HRMS
[ESI] calcd for CaoH2004S2Na [M+Na]* 411.0695, found 411.0689.

OO0 9b: 59.9 mg, 74% vyield, yellow oil. Purification by flash
\W/

\SW column chromatography (eluent: DCM/Petroleum ether =

/©/ s0,ph  2/1).'H NMR (400 MHz, CDCls) & 7.84-7.79 (m, 4H),

F 7.66-7.60 (m, 1H), 7.56-7.50 (m, 2H), 7.25-7.19 (m, 2H),

6.37 (d, J = 0.8 Hz, 1H), 5.69-5.66 (m, 1H), 2.50 (s, 2H), 1.86 (s, 6H); *C NMR (100 MHz,

CDCl3) & 165.9 (d, Jor = 254.9 Hz), 146.9, 138.4, 133.8, 132.8 (d, Jor = 3.4 Hz), 131.4 (d, Jc.r =
9.4 Hz), 129.4, 128.4, 126.0, 116.5 (d, Jo-r = 22.5 Hz), 51.5, 50.8, 38.1, 31.2; 1°F NMR (376 MHz,



CDCl3) & -103.4 (s). FT-IR: v (cml) 3376, 2976, 2920, 2159, 2027, 1976, 1590, 1493, 1447, 1306,
1288, 1236. HRMS [ESI] calcd for CaoH10F04S:Na [M+Na]* 429.0601, found 429.0595.

O\\//O 9c: 48.9 mg, 61% vyield, yellow oil. Purification by flash
S column chromatography (eluent: DCM/Petroleum ether =

/©/ th 2/1). 'H NMR (400 MHz, CDCl3) & 7.83-7.78 (m, 2H),
Me 7.69-7.65 (m, 2H), 7.65-7.59 (m, 1H), 7.56-7.49 (m, 2H),
7.35-7.30 (m, 2H), 6.36 (d, J = 0.8 Hz, 1H), 5.67 (d, J = 0.4 Hz, 1H), 2.49 (s, 2H), 2.44 (s, 3H),
1.83 (s, 6H); 13C NMR (100 MHz, CDCls) & 146.9, 144.7, 138.4, 133.8, 133.7, 129.8, 129.3, 128.6,

128.4, 125.9, 51.4, 50.7, 38.0, 31.1, 21.7. FT-IR: v (cm) 2998, 2918, 2882, 1596, 1447, 1300,
1287. HRMS [ESI] calcd for C21H2304S, [M+H]* 403.1032, found 403.1036.

00 9d: 25.6 mg, 40% vyield, colorless oil. Purification by flash

R column chromatography (eluent: EtOAc/Petroleum ether = 1/10).

©/ Wﬁt IH NMR (400 MHz, CDCls) & 7.85-7.80 (m, 2H), 7.67-7.60 (m,

1H), 7.57-7.50 (m, 2H), 6.16 (s, 1H), 5.47 (s, 1H), 4.16 (g, J =

7.2 Hz, 2H), 2.54 (s, 2H), 1.88 (s, 6H), 1.27 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl3) 5

166.6, 137.0, 136.8, 133.6, 129.1, 128.6, 127.1, 60.9, 51.5, 50.7, 38.6, 34.0, 14.2. FT-IR: v (cm™)

3379, 2977, 2930, 2902, 2159, 2022, 1975, 1457, 1384, 1304, 1240. HRMS [ESI] calcd for
C17H2004SNa [M+Na]* 343.0975, found 343.0966.

O\\//O 9e: 13.9 mg, 21% vyield, colorless oil. Purification by flash

S column chromatography (eluent: EtOAc/Petroleum ether =

/©/ Wﬁt 1/10). 'H NMR (400 MHz, CDCl3) & 7.72-7.68 (m, 2H),
Me 7.35-7.30 (m, 2H), 6.16 (d, J = 1.2 Hz, 1H), 5.47 (s, 1H),

4.16 (g, J = 7.2 Hz, 2H), 2.54 (s, 2H), 2.44 (s, 3H), 1.87 (s, 6H), 1.27 (t, J = 7.2 Hz, 3H); 3C NMR
(100 MHz, CDCls) § 166.6, 144.5, 136.9, 134.0, 129.7, 128.6, 127.0, 60.9, 51.5, 50.7, 38.5, 34.0,
21.6, 14.2. FT-IR: v (cmt) 2988, 2919, 1713, 1631, 1597, 1448, 1300, 1238. HRMS [ESI] calcd
for C1sH2204SNa [M+Na]* 357.1131, found 357.1132.

0,0 9f: 29.6 mg, 42% vyield, yellow oil. Purification by flash

S column chromatography (eluent: EtOAc/Petroleum ether =

/©/ Wﬁt 1/10). 'H NMR (400 MHz, CDCls) & 7.78-7.73 (m, 2H),
cl 7.54-7.48 (m, 2H), 6.17 (s, 1H), 5.47 (s, 1H), 4.16 (q, J =

7.2 Hz, 2H), 2.54 (s, 2H), 1.88 (s, 6H), 1.27 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl3) &
166.5, 140.4, 136.7, 135.5, 130.0, 129.4, 127.2, 60.9, 51.5, 50.8, 38.7, 33.9, 14.2. FT-IR: v (cm™)
2990, 2917, 2881, 1713, 1631, 1583, 1477, 1394, 1310, 1237. HRMS [ESI] calcd for
C17H19C10,SNa [M+Na]* 377.0585, found 377.0578.

O\\//O N 10: 435 mg, 88% yield, white solid, m.p. 194-195 °C.

S ~  Purification by flash column chromatography (eluent:

/©/ \@/ EtOAc/Petroleum ether = 1/10). 'H NMR (400 MHz, CDCls) &
Me 7.72-7.67 (m, 2H), 7.40-7.34 (m, 2H), 2.46 (s, 6H), 2.46 (s, 3H);

13C NMR (100 MHz, CDCls) 6 145.7, 132.6, 130.2, 128.6, 115.6, 54.1, 53.9, 23.5, 21.7. FT-IR: v



(cm) 2988, 2972, 2901, 2233, 1449, 1394, 1301, 1263, 1230. HRMS [ESI] calcd for
Ci13H13NO2SNa [M+Na]* 270.0559, found 270.0560.

11: 15.9 mg, 34% yield, yellow solid, m.p. 54-55 °C. Purification by

flash column chromatography (eluent: EtOAc/Petroleum ether =
FsC G 1/10).*H NMR (400 MHz, CDCls) & 7.44-7.39 (m, 2H), 7.33-7.27

(m, 3H), 2.32 (s, 6H); 3C NMR (100 MHz, CDCl3) & 131.8, 128.4,

128.3, 122.5, 122.4 (q, Jc-r = 273.5 Hz), 86.6, 81.3, 53.0 (9, Jcr =
2.0 Hz), 39.0 (q, Jc-r = 38.4 Hz), 28.7 (q, Jcr = 1.7 HZ); *F NMR (376 MHz, CDCls) § -73.0 (s).
FT-IR: v (cm™) 2975, 2925, 2890, 1453, 1443, 1405, 1318, 1212. HRMS [CI] calcd for C14H11F3
[M] 236.0813, found 236.0813.

00 13 (d.r. = 1:2): 79.1 mg, 93% vyield, colorless oil.
R S /\rCOZEt Purification by flash column chromatography
©/ W (eluent: EtOAc/Petroleum ether = 1/3). 'H NMR
CO,Et NHBoc
(400 MHz, CDCl3) 6 7.84-7.78 (m, 2H, two
isomers), 7.66-7.59 (m, 1H, two isomers), 7.56-7.49 (m, 2H, two isomers), 5.40-5.24 (m, 1H, two
isomers), 4.49-4.39 (m, 1H, two isomers), 4.17 (g, J = 7.2 Hz, 2H, two isomers), 4.13-4.02 (m, 2H,
two isomers), 2.98-2.84 (m, 2H, two isomers), 2.74-2.65 (m, 1H, two isomers), 2.62-2.53 (m, 1H,
two isomers), 2.50-2.41 (m, 1H, two isomers), 1.96-1.83 (m, 7H, two isomers), 1.78-1.70 (m, 1H,
two isomers), 1.41 (s, 9H, two isomers), 1.28-1.18 (m, 6H, two isomers); 23C NMR (100 MHz,
CDCl3) 6 173.7 (two isomers, overlap), 170.7 (two isomers, overlap), 155.1 (two isomers, overlap),
136.8 (two isomers, overlap), 133.6 (two isomers, overlap), 129.1 (two isomers, overlap), 128.6
(two isomers, overlap), 80.1 & 77.3 (two isomers), 61.8 (two isomers, overlap), 61.0 (two isomers,
overlap), 53.4 (two isomers, overlap), 51.4 (two isomers, overlap), 50.9 (two isomers, overlap),
43.6 & 43.5 (two isomers), 38.0 (two isomers, overlap), 35.3 & 35.1 (two isomers), 35.1 & 34.9
(two isomers), 32.6 & 32.6 (two isomers), 28.3 (two isomers, overlap), 14.1 (two isomers,
overlap), 14.1 (two isomers, overlap). FT-IR: v (cm™) 3369, 2979, 2918, 2881, 1712, 1500, 1447,
1368, 1303, 1250. HRMS [ESI] calcd for C27H39NOsS2Na [M+Na]* 592.2009, found 592.2013.

o0 14: 28.6 mg, 57% vyield, yellow solid, m.p. 79-80 °C.

\\S// NH Purification by flash column chromatography (eluent:

/©/ \g\ 2 MeOH/DCM = 1/3).'H NMR (400 MHz, CDCl3) § 7.75-7.70
Me (m, 2H), 7.37-7.31 (m, 2H), 2.78 (s, 2H), 2.45 (s, 3H), 1.92 (s,
6H); 13C NMR (100 MHz, CDCls) & 144.6, 133.9, 129.7, 128.7, 51.7, 49.9, 49.1, 42.6, 21.7. FT-IR:

v (cmt) 3344, 2974, 2919, 2881, 1596, 1449, 1296, 1230. HRMS [ESI] calcd for C13H1sNO,S
[M+H]* 252.1053, found 252.1056.

o 15: 44.3 mg, 48% yield, white solid, m.p. 84-85
0 0 (,? o °C. Purification by flash column chromatography

N7/ <
SWN/S (eluent: MeOH/DCM = 1/40). 'H NMR (400
H MHz, CDCls) § 7.73-7.67 (m, 2H), 7.36-7.30 (m,
Me 2H), 5.39-5.31 (m, 1H), 3.32-3.17 (m, 3H),
2.90-2.83 (1H), 2.44 (s, 3H), 2.40-2.31 (m, 1H), 2.20-2.09 (m, 2H), 2.06-1.95 (m, 1H), 1.99 (s,



6H), 1.94-1.83 (m, 2H), 1.47-1.38 (m, 1H), 0.98 (s, 3H), 0.87 (s, 3H); 13C NMR (100 MHz, CDCls)
5 217.4,144.7,133.7, 129.8, 128.6, 59.2, 51.9, 49.8, 49.7, 49.0, 44.0, 43.0, 42.8, 38.0, 27.0, 26.7,
21.7, 19.9, 19.4. FT-IR: v (cm!) 3288, 2960, 2921, 2884, 1740, 1596, 1450, 1310, 1287. HRMS
[ESI] calcd for C23sH31NOsS;Na [M+Na]* 488.1536, found 488.1538.

IH, 3C, and *F NMR spectra
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3 Temperature 295 8
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3 Temperature 296. 4
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1 Origin Bruker BioSpin GambH
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5 Spectrometer Frequency 400.13
& Nucleus 1H
1.2
: 40 e
Bu
7h
T L
i T 1
T o o
So;mS 2 =
—c - ] o
T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.8 7.0 6.6 6.0 5.5 5.0 4.5 4.0 3.8 3.0 2.5 2.0 LB 1.0 0.5 0.0 -0.5

f1 (ppm)



& G on O o= g
o (=t oo — 00 e
e e o= Qg
I Wi o D = en v — o
= o 60t o A o
| NSNS N (I
Farameter Value
1 Origin Bruker BioSpin GmbH
2 Sslvent CDC13
3 Temperature 298.2
4 Number of Scans 10
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8 Nucleus 13C
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Farazster Value
1 0rigin Bruker BioSpin Gmbi
2 Solvent €pc13
3 Temperature 298.1
4 Nuzber of Scans 2
5 Spectrometer Frequency 400.15
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Parameter Value
10rigin Bruker BioSpin GambH
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 20
5 Spectrometer Frequency 100. 62
& Nucleus 13C
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0.
fo  z
oy |
MeQ
Tc
I
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 160 140 130 120 110 100 90 80 0 60 a0 30 20 10 1] -10

f1 (ppm)

ST IRLGEF ae
= B= 00 0 000G 00 08 0 = e
coooooooon A
N N I 17
[
/| |
\
[l |
[ I
FParsmeter Value
1 Origin Bruker BioSpin GabH
2 Solvent CDC13
3 Temperature 2981
4 Number of Scans 2

5 Spectrometer Frequency 400. 15
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a Q/@
bo »
WA
7d
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Parameter Value
10rigin Bruker BioSpin GabH
2 Solvent €DC13
3 Tezperature 298.1
4 ¥usber of Scans 2
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Value

Bruker BicSpin GmbH
€DC13

Pazazeter
1 Origin
2 Solvent

3 Tezperaturs 298.1
4 Nusber of Scans 80

5 Spectrometer Frequemcy 100.62
& Nucleus 13€

85319
82.401

7
A

77358
77.041

76723

_~54751
53102

—28.643

—21 363
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T T T T T
200 180 180 170 160 150
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T
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T
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T T
110 100

f1 (ppm)
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Parameter Value

1 0rigin Bruker BioSpin GmbH
2 Solvent €c1s

3 Temperaturs 208. 1

4 Nuzber of Seans 2

5 Spectrometer Frequency 400. 15

& ¥ucleus H

—2.644

—32370
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5.0 45
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Parazeter Value
1 Origin Eruker BioSpin GakH
2 Solvent D013
3 Tazperaturs 296.4
4 Yuzber of Scams 30
5 Spactromster Fraquency 100.62
6 Fucleus 13C
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FParameter Value
1 Origin Bruker BioSpin G=bH
2 Solvent CDC13
3 Temperature 298.1
4 Number of Scans 2

5 Spectrozeter Fraquency 400. 15
& Nucleus 1H
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Parameter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 286.3
4 Number of Scans 20
5 Spectrometer Frequeney 10062
& Nucleus 13C
1
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F,@
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i l |
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ] -10
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Farazeter Value
1 Origin Bruker BioSpin GmbH
2 Solvent CDC13
3 Tezperature 288. 2
4 Number of Seans 4
5 Spectrometer Frequency 376. 52
8 Nueleus 19F
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4 #
F’C
Tg
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Parameter Value
1 0rigin Bruker BioSpin GzbH
2 Solvent De13
3 Temperature 2961
4 Nuzber of Scans 2
5 Spectrozeter Frequency 400. 15
& Yucleus 1H
o]
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ie} P
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1 e e ]
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f1 (ppm)
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Farazeter Value
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3 Temperature 298.2
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1 Crigin Bruker BioSpin Gabi
2 Solvent oc13
3 Temperaturs 286.1
4 Nusber of Scans 2

5 Spectrometer Frequency 400. 15
& Nucleus 1H
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3 Temperature 285. 1
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Farameter Value
10rigin Bruker BioSpin Gmbl
2 Solvent sk
3 Temperature 296.1
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2 Solvent CDC13
3 Temperature 298.2
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Farameter Value
1 Grigin Bruker BioSpin Gebi
2 Solvent [eFak]
3 Tezperature 296.1
4 Fusber of Scans 2

5 Spectrometer Frequency 400.15
& Nucleus H
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T T T T T
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Farazeter Valus
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3 Temperature 2882
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Farameter Value
1 Origin Bruker BioSpin Gebl
2 Salvent coc13
3 Temperature 298.1
4 Fusber of Scans 2
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5 Spectrometsr Frequency 100. 62

& Nucleus
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Farameter
1 0rigin
2 Salvent
3 Temperature
4 Nusber of Scans
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Bruker BioSpin GabH
CDC13
286.1
z
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Farameter Value
1 0rigin Bruker BioSpin GabH
2 Selvent CDC13
3 Temperature 295.3
4 Nusber of Scanz 10
5 Spectrometer Frequency 100. 62
6 Nucleus 13C
Me
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1 Origin

2 Selvent

3 Temperature

4 Number of Scanz

5 Spectrometer Frequency 400. 15

1H
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n

O
609

oo
ﬂmm, I

Tt
00T
ool
561

8.0 4.5

5.5

9.5

10.0

f1 (ppm)

6L 1T—

EELRE—

LOTES~
LELPST

LD
900/ R/
PRE LL

#2928,
ossvs’

mmm,;_
mmm,mm_/
Z19'8T1
LT
2T6T1
[XA Al
mwm,wfuﬁ
106'EE ]
omm,wfx
GEORE]

Value

Farameter

Bruker BioSpin GmbH

CDC13
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2 Salvent

3 Tezperature
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5 Spectrometer Frequency 100.61
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n
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170 160 150 140 130 120 110 100 90
f1 (ppm)
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Value
Bruker BioSpin GzbH

CDC13

Parameter

1 0rigin

2 Solvent

3 Tezperaturs

1024

5 Spectrometsr Frsquency 100,61

4 Nuzber of Scanz
& Nucleus

13C

Et
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40 30 20 10
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120 110 100 30 80 0
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200 150 180 170 160 150
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f1 (ppm)
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Farazeter Valus
10rigin Bruker BioSpin GmbH
2 Solvent €De13
3 Temperature 288.2
4 Number of Scans 2
5 Spectrometer Frequency 400.15
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Farameter Value
1 0rigin Bruker BioSpin GabH
2 Selvent CDC13
3 Temperature 295.1
4 Nusber of Scanz 50
5 Spectrometer Frequency 100. 62
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Parazeter
1 Origin
2 Solvent
3 Tezperature
4 ¥usber of Scans

7 R62

7 85T
7853

Value
Bruker BioSpin GmbH
CDC13
296.1
2

5 Spectrozmeter Frequency 400.13

8 Nueleus

7q

1H
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—235

—1.277
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Parameter Value
1 Origin Bruker BioSpin GabH
I Selvent DC13
3 Temperature 298.2
4 Nusber of 3cans 40
5 Spectrometer Frequency 100. 62
& Nucleus 13C
‘Bu
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210 200 190 180 170 160 150 140 130 120 10 100 30 o -10
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Bruker BioSpin Gmbl

CDC13

Parameter

1 Crigin

2 Solvent

3 Tesperaturs

4 Nuzber of Scans

5 Spectrometer Frequency 400.15

1H

& Nucleus

Ph

N
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Value
Bruker BioSpin GazbH

CDC13

Parameter

1 Crigin

2 Solvent

3 Temperzaturs

4 Kuzber of Scans

5 Spectrometer Frequemcy 100.62

13C

& Nucleuz

Ph

120

1560

-10

100 90
f1 (ppm)

110

130
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200 190 180 170 160

210
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Parameter Value
1 0rigin Bruker BicSpin G=bH
2 Solvent CDC13
3 Temperature 2382
4 Nuzber of Scans 2
5 Spectrometer Frequency 400.15
€ Nucleus 1H
CFy
o
: 80 #
A 1
\‘I
<
g
I
T T T T r T T T r T T T T T T T T T T
0.0 95 9.0 B85 7.0 60 55 60 45 40 36 30 25 20 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
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298.2
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5 Spectrometer Frequency 100.62
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Parazeter Value
10rigin Bruker BicSpin GzbH
2 Solvent coe13
3 Temperature 298.1
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298.1
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1 Origin Eruker BicSpin GzkH
2 Solvent DC13
3 Temperaturs 298.1
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10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298.2
4 Number of Scans 80
5 Spectrometer Frequeney 100. 62
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[o]
I
&0 Z
o ]
e
|
n
]
1 |
|
L | - | |
L I \ N
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 10 140 130 120 110 100 80 70 60 50 40 30 20 10 0
f1 (ppm)
4
-3
=)
=
i
Parazeter Value
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Parameter Value
1 0rigin Bruker BicSpin GabH
2 Solvent CDC13
3 Temperature 298.1
4 Number of Scans 2

5 Spectrometer Frsquency 400. 15
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Parameter Value
10rigin Bruker BioSpin GmbH
2 Selvent CDC13
3 Temperature 298.2
4 Number of Scans 10
5 Spectrometer Frequency 100. 62
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1 0rigin Bruker BioSpin GambH
2 Solvent CDC13
3 Temperature 208.2
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Parazeter Value
1 0rigin Bruker BicSpin GabH
2 Selvent coe13
3 Temperaturs 298.1
4 Nusber of Scans 2
5 Spectrometer Fraguency 400. 13
6 Nucleus H
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4 Nusber of Scans 108
5 Spectrometer Frequency 10081
8 Nucleus 130
5Ty
o] =
1
10 =
Tab
L
! i
| |
I\ 1 | |
L | T h
r T T T T T T T T T r T T r T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 )

f1 (ppm)



CHRdaife RO RcdoRUBRn825 @A 48 7
BHETLEIEGANMAEmE MmNt Na D S00 =
B e e e o~
ik R N LT Ty i
e LI S
P
|
I/ [
I I
Parameter Value
1 0rigin Bruker BioSpin GabH
2 Solvent 13
3 Tezperature 298.1
4 Yusber of Scans 2
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10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperaturs 296.5
4 Number of Scans 2

5 Spectrozmeter Frequency
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1 Origin Bruker BioSpin GzbH
2 Selvent CDC13
3 Temperaturs 298. 2
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Farazeter Valus
10rigin Bruker BioSpin GmbH
2 Solvent €De13
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Parazster Value
1 Origin Bruker BicSpin GzbH
2 Solvent 13
3 Tezperature 297.8
4 Nuzber of Scams 512
5 Spectrometer Frequency 100. 62
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10rigin Bruker BioSpin Gabl
2 Solvent €pc13
3 Temperature 298.1
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5 Spectrometer Frequency 100. 82
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10rigin Bruker BioSpin GabH
2 Solvent ok
3 Tezperature 298.2
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Parameter Value
10rigin Bruker BicSpin GzbH
2 Solvent CDC13
3 Teamperature 298.2
4 Nuzber of Scans 84
5 Spectrometer Frequency 100. 62
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Farazeter Value
10rigin Bruker BioSpin GmbH
2 Solvent CDC13
3 Temperature 298.2
4 Nuzber of Scans 2
5 Spectrometer Frequency 400. 13
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