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General Experimental:

All the reactions were carried out in 15 mL Ace-pressure tube with constant stirring using a
Teflon-coated magnetic stirring bar. The reaction's heating source is a magnetic stirrer equipped
with an oil bath and a temperature controller. Flash chromatography was performed using Merck
silica gel (230-400 mesh). Thin-layer chromatography (TLC) was performed using Merck
GF254 plates (thickness 0.25 mm). Visualization of spots on TLC plate was accomplished with
UV. The chromatographic solvents are mentioned as v/v ratios. All the synthesized compounds
were fully characterized by 'H, '*C NMR, and further confirmed through ESI-MS and HRMS
analyses. High resolution mass spectrometry (HRMS) was recorded on a SCIEX X 500R QTOF
(TOF-MS) system with turbo V ion source with twin sprayer ESI probe and twin sprayer APCI
probe. NMR spectra were recorded with Bruker 500 MHz spectrometers for 'H NMR, 125 MHz
for 13C NMR respectively. Chemical shifts are reported in 8 (ppm) relative to TMS ('H), CDCl;
and DMSO-Dg (13C) as internal standards. Integrals are in accordance with assignments;
coupling constants are given in Hz. Product yields refer to isolated yields after flash

chromatography.
Reagents:

All the chemicals, including thiophenol derivatives, iodine, hydroxylamine hydrochloride,
potassium carbonate, sulfonyl chloride derivatives, and other chemicals, were procured from

Sigma Aldrich, Alfa Aesar and TCI Chemicals and were used as received.
Experimental Procedure

Synthesis of N-hydroxy sulfonamide:

N-oxides was prepared by the reported procedure.!

General Procedure for the Synthesis of Thiosulfonatesfrom thiophenol

HO\NH
0=8=0 00
| re-L "SH l, K,CO;3 _ R2——:—\ s /:—R1
o = EtOH, 60°C = X
1 2 6h 3(a-z)
n=0,1 n=0,1
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A mixture of thiophenol (1 mmol), N-hydroxy sulphonamide (1.5 mmol), iodine (1 mmol) and
K;,COj3 (1 mmol) in EtOH (3mL), placed in a 15-mL Ace-pressure tube under aerobic condition,
was stirred at 60°C in an oil bath for the time 6 h. After completion of the reaction (monitored by
TLC), the reaction mixture was cooled to room temperature, and the solvent was removed under
reduced pressure. The residue was quenched by the addition of a saturated sodium thiosulfate
solution. The resulting mixture was extracted with ethyl acetate (3x20 mL) and the combined
organic layer was washed with water, dried over anhydrous sodium sulfate, and filtered. The
filtrate was concentrated under reduced pressure, and the residue was purified by flash
chromatography.

General Procedure for the Synthesis of p-Iodovinyl Sulfones from Terminal Alkyne

NH
0=8=0 P |
Z
N NS I, K,CO4 N
| ) R >~ R R
X EtOH, 60°C 7 08 A

1 5 Gh 6(a) O@

A mixture of alkynes (1 mmol), N-hydroxy sulphonamide (1.5 mmol), iodine (1.5 mmol) and
K,COj; (1 mmol) in EtOH (3mL), placed in a 15-mL Ace-pressure tube under aerobic condition,
was stirred at 60°C in an oil bath for the time 6 h. After completion of the reaction (monitored by
TLC), the reaction mixture was cooled to room temperature and the solvent was removed under
reduced pressure. The residue was quenched by the addition of a saturated sodium thiosulfate
solution. The resulting mixture was extracted with ethyl acetate (3x20 mL) and the combined
organic layer was washed with water, dried over anhydrous sodium sulfate, and filtered. The
filtrate was concentrated under reduced pressure, and the residue was purified by flash

chromatography.

General Procedure for the Synthesis of Acetylenic Sulfones from Arylacetylenic acids

HO.
o NH
0=S=0 ___CooH o
| S . R4 N = |2, K2C03 R / \ — g \—\/
T - 1
o A EtOH, 60°C 'L; o R
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A mixture of Arylacetylenic acids (1 mmol), N-hydroxy sulphonamide (1.5 mmol), iodine (1
mmol) and K,COj3; (1 mmol) in EtOH (3mL), placed in a 15-mL Ace-pressure tube under arobic
condition, was stirred at 60°C in oil bath for the time 6 h. After completion of the reaction
(monitored by TLC), the reaction mixture was cooled to room temperature and the solvent was
removed under reduced pressure. The residue was quenched by the addition of a saturated
sodium thiosulfate solution. The resulting mixture was extracted with ethyl acetate (3x20 mL)
and the combined organic layer was washed with water, dried over anhydrous sodium sulfate,
and filtered. The filtrate was concentrated under reduced pressure, and the residue was purified

by flash chromatography.

General Procedure for the Synthesis of 3-sulfonyl benzofuranderivative 10

Qi
[ OH g

X . ©/B’ Pd(OAc),, PPh; O \O O
> OEt
EtO 0=8=0 Cs,CO;, DMF o
N,, 120°C

6h 9 10, 89%
Benzofuran Derivative

A mixture of 6h (1 mmol), 2-bromophenol 9 (1.5 mmol), palladium acetate (10 mol%),
triphenylphosphine (20 mol%), and Cs,CO;3 (2 mmol) in DMF (3mL), placed in a 25-mL round
bottom flask, was stirred at 120°C under nitrogen atmosphere for the time 6 h. After completion
of the reaction (monitored by TLC), the reaction mixture was cooled to room temperature
progress, and the mixture was quenchedby the addition of water (20 mL) followed by extraction
withEtOAc (3%X30 mL). The combined organic layers were washed with brine (3x30 mL) and
dried over anhydrous sodium sulfate and filtered. The filtrate was concentrated under reduced
pressure, and the residue was purified by flashchromatography (silica gel 230—-400 mesh,eluted
with 20% to 25% ethyl acetate/hexane).

Spectral data of the compounds:

1. S-3-methoxyphenyl 4-methylbenzenesulfonothioate (3a)?
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'H NMR (500 MHz, CDCls) & = 2.40 (s, 3H), 3.71 (s, 3H), 6.86-6.87 (m, 1H), 6.91-6.93
(m, 1H), 6.98-7.00 (m, 1H), 7.20-7.23 (m, 3H), 7.46-7.47 (m, 2H).
I3C NMR (125 MHz, CDCl3) & = 21.63, 55.40, 118.02, 120.88, 127.69, 128.73, 128.81,
129.38, 130.06, 140.34, 144.75, 159.85.
ESI-MS (C14H14O382)Z 295 [M+H]+
. S-3-methoxyphenyl benzenesulfonothioate (3b)3

'"H NMR (500 MHz, CDCIl3) 8 = 3.70 (s, 3H), 6.84-7.00 (m, 3H), 7.20-7.23 (m, 1H),
7.41-7.44 (m, 2H), 7.56-7.59 (m, 3H).

BC NMR (125 MHz, CDCls) 8 = 55.44, 118.14, 120.84, 127.65, 128.76, 128.84, 130.14,
133.68, 136.59, 142.93, 159.87.

ESI-MS (C13H120382)Z 281 [M+H]+

. S-3-methoxyphenyl 4-nitrobenzenesulfonothioate (3c¢)

NO,
S\ /©/
//S\\
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o
~
'H NMR (500 MHz, CDCl;) 8 = 3.79 (s, 3H), 6.90 (d, J=7.5 Hz, 1H), 6.98-6.99 (m, 1H),
7.06-7.08 (m, 1H), 7.28 (d, J=8.5 Hz, 1H), 7.78 (d, J=9.0 Hz, 2H), 8.28 (d, J=9.0 Hz,
2H).
BC NMR (125 MHz, CDCls) 8 = 55.56, 118.29, 121.23, 124.10, 127.66, 128.41, 128.81,
130.48, 147.93, 150.41, 160.20.
HRMS (ESI): m/z [M+H]" caled for C;3H;;NOsS; : 326.0112, found: 326.0102.
. S-3-methoxyphenyl methanesulfonothioate (3d)

S.
//S\\/
oo
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~
'H NMR (500 MHz, CDCls) & = 3.19(s, 3H), 3.84 (s, 3H), 7.06-7.08 (m, 1H), 7.23-7.28
(m, 2H), 7.36-7.39 (m, 1H).
13C NMR (125 MHz, CDCl3) § = 47.49, 55.59, 117.81, 121.10, 128.15, 128.74, 130.56,
160.26.
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HRMS (ESI): m/z [M+H]* calcd for CgH;¢O5S, : 219.0171, found: 219.0142.
. S-3-methoxyphenyl naphthalene-2-sulfonothioate (3¢)

Q 0\\3/”0
v

'"H NMR (500 MHz, CDCl3) 6 = 3.52 (s, 3H), 6.78-6.79 (m, 1H), 6.88-6.90 (m, 1H),
6.96-6.98 (m, 1H), 7.14-7.17 (m, 1H), 7.56-7.59 (m, 1H), 7.63-7.70 (m, 2H), 7.78-7.80
(m, 1H), 7.88-7.92 (m, 2H), 7.97 (d, J=1.5 Hz, 1H).

13C NMR (125 MHz, CDCl3) 6 = 55.26, 118.25, 120.78, 122.43, 127.81, 127.94, 128.79,
128.83, 129.34, 129.46, 129.49, 130.11, 131.55, 135.11, 139.45, 159.84.

HRMS (ESI): m/z [M+H]" caled for C;7H405S; : 331.0418, found: 331.0417.

. S-phenyl 4-methylbenzenesulfonothioate (3f)?

S\ Q/
S
or

'"H NMR (500 MHz, CDCl3) 6 = 2.43 (s, 3H), 7.21-7.22 (m, 2H), 7.33-7.39 (m, 4H),
7.44-7.50 (m, 3H).

BC NMR (125 MHz, CDCls) 8 = 21.69, 127.59, 128.01, 129.41, 129.43, 130.23, 131.36,
136.60, 140.26, 144.78.

ESI-MS (C13H120282)Z 265 [M+H]+

. S-phenyl methanesulfonothioate(3g)*

S.
-
(ol o)

'"H NMR (500 MHz, CDCl;) 6 = 3.18 (s, 3H), 7.46-7.56 (m, 3H), 7.70-7.73 (m, 2H).
BCNMR (125 MHz, CDCls) 6 = 47.44, 127.98, 129.92, 131.66, 136.24.

ESI-MS (C7H80282) 188 [M‘f‘H]Jr

. S-phenyl naphthalene-2-sulfonothioate (3h)?

o 0

N2

Jee

'H NMR (500 MHz, CDCly) § = 7.26-7.29 (m, 2H), 7.32-7.34 (m, 2H), 7.43.7.46 (m,
1H), 7.56-7.59 (m, 1H), 7.64-7.68 (m, 2H), 7.76-7.86 (m, 1H), 7.89-7.91 (m, 2H), 7.95
(d, J=1.5 Hz, 1H).

I3C NMR (125 MHz, CDCls) 6 =122.36, 127.80, 127.98, 128.03, 129.05, 129.32, 129.37,
129.39, 129.46, 129.48, 129.56, 131.49, 131.56, 135.12, 136.65, 139.56.

ESI-MS (CmH]zOzSz)Z 301 [1\/I‘i‘H]Jr
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9. S-4-hydroxyphenyl 4-methylbenzenesulfonothioate (3i)®

wes
/,S\\
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'H NMR (500 MHz, CDCl3) § = 2.41 (s, 3H), 3.50 (s, 1H), 6.76 (d, J=8.5 Hz, 2H), 7.19-
7.23 (m, 4H), 7.45 (d, J=8.5 Hz, 2H).
I3C NMR (125 MHz, CDCls) 8 = 21.65, 116.67, 118.20, 127.63, 129.47, 138.59, 140.10,
144.78, 159.24.
ESI-MS (Cy3H,03S,): 281 [M+H]".

10. S-4-hydroxyphenyl benzenesulfonothioate(3j)3*

. )
Se
OO0

HO

'H NMR (500 MHz, CDCL3) § = 3.50 (s, 1H), 6.75-6.78 (m, 2H), 7.18-7.20 (m, 2H),
7.42-7.45 (m, 2H), 7.56-7.59(m, 3H).
13C NMR (125 MHz, CDCl3) 5 =116.69, 118.06, 127.60, 128.87, 133.65, 138.60, 142.82,

159.27.
ESI-MS (C12H100382)Z 265 [M-H]+
11. S-4-hydroxyphenyl 3-(trifluoromethyl)benzenesulfonothioate (3k)
CF,

s f
/7 N\

0o
HO

'H NMR (500 MHz, CDCl3) & = 7.29-7.34 (m, 3H), 7.38-7.47 (m, 3H), 7.53-7.57 (m,

2H).
13C NMR (125 MHz, CDCly) & = 127.54, 127.84, 127.97, 128.86, 129.23, 129.29,

129.48, 129.76, 131.47, 133.73, 136.57, 142.95.
HRMS (ESI): m/z [M]" calcd for C3HgF503S,; : 333.9945, found: 333.9938.

12. S-4-hydroxyphenyl 3-nitrobenzenesulfonothioate(31)
NO,

.. ©
S
T &%
HO

'H NMR (500 MHz, CDCl3) & = 3.50 (s, 1H), 6.75-7.77 (m, 2H), 7.32-7.39 (m, 3H),

7.63-7.66 (m, 1H), 8.23-8.30 (m, 2H).
13C NMR (125 MHz, CDCLy) & = 116.51, 126.03, 126.10, 126.36, 127.47, 131.77,

134.14, 137.52, 145.37, 156.29.
HRMS (ESI): m/z [M+Na]*caled for C;;HyNOsS, : 333.9820, found: 333.9815.
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13. S-4-hydroxyphenyl 4-nitrobenzenesulfonothioate (3m)

NO,
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SC
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'H NMR (500 MHz, CDCl;+DSMO) § = 6.66-6.74 (m, 2H), 7.01-7.07 (m, 2H), 7.60-
7.65 (m, 2H), 8.13-8.18 (m, 2H), 9.60 (s, 1H).
13C NMR (125 MHz, CDCl;+DSMO) § = 115.24, 117.13, 123.99, 128.77, 138.29,

147.89, 150.23, 161.40.
HRMS (ESI): m/z [M+Na]*calcd for C;,HoNOsS, : 333.9820, found: 333.9815.
14. S-4-hydroxyphenyl 4-tert-butylbenzenesulfonothioate (3n)

S.
Ss
o
HO

'H NMR (500 MHz, CDCls) = 1.32 (s, 9H), 6.76-6.78 (m, 2H), 7.18 (d, J=8.5 Hz, 2H),
7.43 (d, J=8.5 Hz, 2H), 7.50 (d, J=8.5 Hz, 2H).
13C NMR (125 MHz, CDCLy) & = 31.05, 35.33, 116.74, 117.94, 125.91, 127.47, 138.62,

139.81, 157.93, 159.39.
HRMS (ESI): m/z [M+H]"caled for C;sH1505S, : 323.0731, found: 323.0760.
15. S-4-hydroxyphenyl methanesulfonothioate (30)

S.
//S\\/
OO0
HO

"H NMR (500 MHz, CDCl15+CD;0D) 6 = 3.18 (s, 3H), 6.91-6.93 (m, 2H), 7.52-7.55 (m,
2H).
BC NMR (125 MHz, CDCl;+CD30D) 8 = 46.16, 116.29, 116.68, 133.04, 137.92, 160.54
HRMS (ESI): m/z [M+H]calcd for C;HgOsS, : 204.9915, found: 204.9937 and m/z
[M+Na]J*calcd for C;HgOsS; : 226.9817, found: 226.9806.

16. S-4-chlorophenyl 4-methylbenzenesulfonothioate (3p)?

S\ /©/

S

1T %
Cl

'H NMR (500 MHz, CDCl3) & = 2.49 (s, 3H), 7.22 (d, J=8.0 Hz, 2H), 7.28-7.32 (m, 4H),
7.46-7.47 (dd,J,=2.0 Hz, J,=7.0 Hz,2H).

13C NMR (125 MHz, CDCls) 6 = 21.67, 126.58, 127.62, 129.53, 129.70, 137.71, 138.19,
140.25, 145.0.

ESI-MS (C13H11C10282)Z 320 [M+Na]+.
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17. S-4-chlorophenyl benzenesulfonothioate (3q)*

'"H NMR (500 MHz, CDCl3) 8 = 7.27-7.32 (m, 4H), 7.43-7.46 (t, J= 7.5 Hz, 2H), 7.58-
7.61 (m, 3H)
13C NMR (125 MHz, CDCl3) & = 126.38, 127.58, 128.95, 129.75, 133.84, 137.71,
138.32, 142.93
ESI-MS (C,,HoCl10,S,): 285 [M+H]".

18. S-4-chlorophenyl methanesulfonothioate (3r)*

S\/S\/
/ N\
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"H NMR (500 MHz, CDCl;) 6 = 3.19 (s, 3H), 7.45-7.47 (m, 2H), 7.62-7.65 (m, 2H).
3C NMR (125 MHz, CDCl;) & = 47.62, 126.38, 130.22, 137.37, 138.58.
ESI-MS (C;H;Cl10;8S,): 244 [M+Na]*.

19. S-4-chlorophenyl naphthalene-2-sulfonothioate (3s)

Cl
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'H NMR (500 MHz, CDCLy) & = 7.60-7.70 (m, 4H), 7.83-7.84 (m, 2H), 7.90-7.94 (m,
3H), 8.00 (d, J=1.5 Hz, 2H).
13C NMR (125 MHz, CDCl;) 6 = 122.29, 126.51, 127.92, 127.99, 129.32, 129.50,
129.57, 129.61, 129.74, 131.58, 135.19, 137.79, 138.33, 139.53.
HRMS (ESI): m/z [M+H]" caled for Ci¢H,;C10,S, : 334.9889, found: 334.9959.

20. S-p-tolyl 4-methylbenzenesulfonothioate (3t, 4a)>3

S:s(C
/7 N\
(o0

'"H NMR (500 MHz, CDCl;) 6 = 2.37 (s, 3H), 2.41 (s, 3H), 7.12 (d, J=8.0, 2H), 7.20-
7.24(m, 4H), 7.44-7.46 (m, 2H).
13C NMR (125 MHz, CDCl;) 6 = 21.50, 21.68, 124.57, 127.60, 129.38, 130.22, 136.50,
140.43, 142.08, 144.62.
ESI-MS (C14H]40282)1 301 [M+Na]*.

21. S-p-tolylbenzenesulfonothioate (3u)*

. )
Ss
OO0



'H NMR (500 MHz, CDCl3) 6 = 2.37 (s, 3H), 7.12 (d, J=8.0, 2H), 721-7.23 (m, 2H),
7.40-7.43 (m, 2H), 7.55-7.58 (m, 3H).
13C NMR (125 MHz, CDCls) 6 = 21.46, 124.43, 127.57, 128.79, 129.37, 130.25, 133.53,
136.49, 142.18, 143.16.
ESI-MS (C13H]20282)Z 265 [1\/I‘i‘H]Jr
22. S-p-tolyl 3-(trifluoromethyl)benzenesulfonothioate (3v)
CF,

s. ©
S
(O J0)

IH NMR (500 MHz, CD;0D) & = 2.38 (s, 3H), 7.15 (d, J=8.0, 2H), 7.20-7.23 (m, 2H),
7.59-7.63 (m, 2H), 7.81-8.83 (m, 2H).
13C NMR (125 MHz, CD;0D) & = 21.40, 119.71, 121.88, 123.83, 124.05, 124.85,
124.88, 124.91, 124.94, 127.61, 129.37, 129.77, 129.99, 130.02, 130.05, 130.20, 130.49,
130.95, 131.21, 131.48, 131.75, 136.45, 142.82, 143.75.
HRMS (ESI): m/z [M+H]* calcd for C;4H;,F50,S, : 333.0186, found: 333.0225

23. S-benzyl 4-methylbenzenesulfonothioate (3w)%’

S\/©/
S

/7 \\

'H NMR (500 MHz, CDCl3) & = 2.43 (s, 3H), 4.25 (s, 2H), 7.13-7.28 (m, 7H), 7.72 (d,
J=8.0, Hz, 2H).
I3C NMR (125 MHz, CDCls) & = 21.63, 40.29, 127.02, 127.96, 128.78, 129.12, 129.74,
133.74, 136.51, 142.08, 144.57, 144.65.
ESI-MS (C14H140,S,): 301 [M+Nal*.

24. S-benzyl benzenesulfonothioate (3x)*’

. SO

N

'H NMR (500 MHz, CDCly) & = 4.27 (s, 2H), 7.16-7.23 (m, 4H), 7.33-7.49 (m, 3H),
7.55-7.60 (m, 1H), 7.82-7.84 (m, 2H).

13C NMR (125 MHz, CDCls) 6 = 40.40, 126.90, 128.04, 128.80, 129.09, 129.16, 133.51,
136.60, 144.94.

ESI-MS (C13H120282)1 265 [M+H]+



25. S-benzyl 4-nitrobenzenesulfonothioate (3y)’

NO,
. LT
s

AN

(oJNo)

'H NMR (500 MHz, CDCly) § = 4.34 (s, 2H), 7.15-7.21 (m, SH), 7.84-7.86 (m, 2H),

8.18-8.21 (m, 2H)
13C NMR (125 MHz, CDCly) & = 40.98, 124.23, 127.99, 128.26, 128.83, 129.10, 133.19,

150.10, 150.17
ESI-MS (C3H{;NO4S,;): 332 [M+Na]*.
26. (E)-S-2-(benzylideneamino)phenyl 4-methylbenzenesulfonothioate (3z)

S.
S
No reaction (nr)
27. (E)-1-(2-iodo-2-phenylvinylsulfonyl)-4-methylbenzene (6a)°
|

X H
0=s
Il
AP

'"H NMR (500 MHz, CDCl) 6 = 2.39 (s, 3H), 7.17-7.23 (m, 4H), 7.26-7.31 (m, 3H), 7.35
(s, 1H), 7.44-7.46 (m, 2H).
I3C NMR (125 MHz, CDCl3) 6 = 21.62, 114.15, 127.72, 127.89, 127.92, 129.67, 129.78,
137.38, 139.69, 141.30, 144.57.
ESI-MS (CoHolO,S): 384 [M+H]".

28. (E)-(1-iodo-2-(phenylsulfonyl)vinyl)benzene (6b)°

|
WH
0=s
1\
S
'H NMR (500 MHz, CDCl3) § = 7.20-7.22 (m, 2H), 7.25-7.32 (m, 3H), 7.36-7.40 (m,

3H), 7.52-7.56 (m, 3H).
13C NMR (125 MHz, CDCLy) & = 114.77, 127.69, 127.83, 128.00, 129.04, 129.86,

133.51, 139.60, 140.25, 141.13.

SlZ



ESI-MS (CoHoIO,8): 368 [M-H]*.

29. (E)-(1-iodo-2-(methylsulfonyl)vinyl)benzene (6¢)'°2
|

N H

0=§s

T
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'H NMR (500 MHz, CDCl3) 6 = 2.65 (s, 3H), 7.30 (s, 1H), 7.37-7.40 (m, 3H), 7.44-7.47
(m, 2H).
I3C NMR (125 MHz, CDCl;) 8 = 43.08, 114.88, 127.87, 128.36, 130.42, 139.47, 140.36
ESI-MS (CyHolO,S): 330 [M+Na]".
30. (E)-2-(2-iodo-2-phenylvinylsulfonyl)naphthalene(6d)°
|

\H

"H NMR (500 MHz, CDCl3) 6 =7.17-7.25 (m, 5H), 7.46 (s, 1H), 7.55-7.66 (m, 3H), 7.77-
7.78 (m, 1H), 7.85 (d, J=8.5 Hz, 2H), 7.99 (d, J=1.5 Hz, 1H).

BC NMR (125 MHz, CDCl;) & = 114.91, 122.41, 127.60, 127.66, 127.90, 129.36,
129.40, 129.41, 129.92, 130.02, 131.95, 135.10, 136.82, 139.48, 141.27.

ESI-MS (C18H13102S) 420 [M+H]+

31. (E)-1-(2-iodo-2-(4-methoxyphenyl)vinylsulfonyl)-4-methylbenzene (6¢)°
|

'"H NMR (500 MHz, CDCl3) 6 = 2.39 (s, 3H), 3.82 (s, 3H), 6.78-6.80 (m, 2H), 7.19-7.28
(m, 5H), 7.48-7.50 (m, 2H).
3C NMR (125 MHz, CDCl;) 6 = 21.61, 55.40, 113.26, 114.87, 127.83, 129.64, 129.97,
131.89, 137.57, 140.34, 144.49, 160.87
ESI-MS (C16H15IO3S) 412 [M-H]+
32. (E)-1-(1-iodo-2-(phenylsulfonyl)vinyl)-4-methoxybenzene (6f)!!
|

\H

\OQ)O:S\(@
0

'H NMR (500 MHz, CDCl;) § = 3.82 (s, 3H), 6.85-6.88 (m, 2H), 7.45-7.48 (m, 2H),
7.56-7.60 (m, 2H), 7.65-7.68 (m, 2H), 8.06-8.07 (m, 2H).

Sl3



13C NMR (125 MHz, CDCls) 6 = 55.47, 84.65, 94.70, 109.54, 114.46, 127.28, 129.31,
133.95, 134.72, 142.18, 162.22.
ESI-MS (C15H]3IO3S)Z 420 [M+Na]*.
33. (E)-1-(1-iodo-2-(methylsulfonyl)vinyl)-4-methoxybenzene (6g)
|

N H
\O O:§\
o]
'"H NMR (500 MHz, CDCls) 6 = 3.27 (s, 3H), 3.84 (s, 3H), 6.86-6.92 (m, 3H), 7.50-7.53
(m, 2H)

13C NMR (125 MHz, CDCl;) 6 = 46.91, 55.51, 109.10, 113.67, 114.59, 130.19, 134.84,

139.36
HRMS (ESI): m/z [M+H]* calcd for C;oH;;103S : 338.9507, found: 338.9552

34. (E)-1-ethoxy-4-(1-iodo-2-tosylvinyl)benzene (6h)!°2

|

jong
T
(0]
H NMR (500 MHz, CDCly) & = 1.41-1.44 (t, J=7.0 Hz, 3H), 2.39 (s, 3H), 4.03-4.07 (q,
J=7.0 Hz, 2H), 6.76-6.78 (m, 2H), 7.19-7.24 (m, 4H), 7.28 (s, 1H), 7.48 (d, J=8.0 Hz,
2H).
BC NMR (125 MHz, CDCls) 6 = 14.72, 21.62, 63.64, 113.71, 115.06, 127.84, 129.62,

130.00, 131.66, 137.59, 140.24, 144.44, 160.26.
ESI-MS (C,7H7105S): 340 [M+Na]*.

NOE of compound 6h:1%
Kf\

To confirm the compound 6 configurations, the olefin hydrogen of the product 6h was
double irradiated and found to have no enhancement with any hydrogen of the product.
It found that product 6 is E-configuration rather than Z-configuration.

IP ;

Sl4



35. (E)-1-ethoxy-4-(1-iodo-2-(phenylsulfonyl)vinyl)benzene (6i)
|

m ”
T 0

'"H NMR (500 MHz, CDCl3) 6 = 1.40-1.43 (t, J=7.0 Hz, 3H), 4.02-4.06 (q, J=7.0 Hz,
2H), 6.76 (d, J=9.0 Hz, 2H), 7.19-7.22 (m, 2H), 7.31 (s, 1H), 7.37-7.41(m, 2H), 7.52-7.55
(m, 1H), 7.59-7.61 (m, 2H).
13C NMR (125 MHz, CDCl;) 6 = 14.73, 63.66, 113.77, 114.90, 115.65, 127.78, 128.98,
129.99, 131.58, 133.42, 140.47, 160.29.
HRMS (ESI): m/z [M+H]" calcd for C;¢H;s105S : 414.9820, found: 414.9857.

36. (E)-1-ethoxy-4-(1-iodo-2-(4-nitrophenylsulfonyl)vinyl)benzene (6j)

|

mH

/\o O:ﬁ

° NO
2

'H NMR (500 MHz, CDCls) & = 1.42-1.45 (q, J=7.0 Hz, 3H), 4.02-4.06 (q, J=7.0 Hz,
2H), 6.73-6.76 (m, 2H), 7.14-7.17 (m, 2H), 7.35 (s, 1H), 7.71-7.73(m, 2H), 8.17-8.19 (m,
2H)
BC NMR (125 MHz, CDCl;) & = 14.66, 63.82, 113.88, 117.89, 124.26, 126.67, 129.17,
130.02, 131.20, 139.19, 146.08, 160.68.
HRMS (ESI): m/z [M+Na]*caled for C;sH14INOsS : 481.9671, found: 481.9648.

37. 1-methyl-4-(phenylethynylsulfonyl)benzene (8a)!!

0]
I
OO
N
0]
'H NMR (500 MHz, CDCLy) & = 2.46 (s, 3H), 7.34-7.39 (m, 4H), 7.44-7.48 (m, 1H),
7.50-7.52 (m, 2H), 7.95-7.96 (m, 2H).
3C NMR (125 MHz, CDCls) & = 21.72, 85.66, 92.97, 118.07, 127.50, 128.66, 129.99,
131.44,132.72, 139.04, 145.34.
ESI-MS (C15H12028) 255 [1\/I-H]+
38. (phenylethynylsulfonyl)benzene (8b)!!

'H NMR (500 MHz, CDCl3) § = 7.35-7.38 (m, 2H), 7.45-7.49 (m, 1H), 7.52-7.53 (m,
2H), 7.58-7.61 (m, 2H), 7.67-7.70 (m, 1H), 8.07-8.09 (s, 2H).

13C NMR (125 MHz, CDCl;) 6 = 85.38, 93.50, 117.94, 127.42, 128.69, 129.37, 131.56,
132.77, 134.13, 141.90.

ESI-MS (C14H10028): 243 [M+H]+, 265 [M+Na]*.



39. 2-(phenylethynylsulfonyl)naphthalene (8c)!!

(0]
1|
|l
& ~

'"H NMR (500 MHz, CDCl3) 6 = 7.34-7.37 (m, 2H), 7.44-7.53 (m, 3H), 7.64-7.71 (m,
2H), 7.94-8.04 (m, 4H), 8.65 (d, J=0.5 Hz, 1H).
13C NMR (125 MHz, CDCl;) 6 = 85.44, 93.76, 117.90, 122.16, 127.88, 128.07, 128.70,
129.29, 129.64, 129.71, 129.85, 131.58, 132.10, 132.79, 135.56, 138.54.
ESI-MS (C18H21028) 293 [M+H]+

40. 1-ethyl-4-(phenylethynylsulfonyl)benzene (8d)

o)

I
D=4

\|

o)

'H NMR (500 MHz, CDCl3) & = 1.26-1.29 (t, J=8.0 Hz, 3H), 2.73-2.78 (q, J=8.0 Hz,
2H), 7.35-7.46 (m, 5H), 7.51-7.53 (m, 2H), 7.97-7.99 (m, 2H).
3C NMR (125 MHz, CDCl3) 6 = 15.12, 29.02, 85.56, 92.98, 118.03, 127.63, 128.68,
128.89, 131.48, 132.76, 139.02, 151.49.
HRMS (ESI): m/z [M+H]* calcd for CCsH40,S : 271.0748, found: 271.0776.

41. 2-(4-ethoxyphenyl)-3-tosylbenzofuran (10)'>

@ .
Iy
o
°ﬁ
o

'H NMR (500 MHz, CDCls) & = 1.45-1.47 (t, J=7.0 Hz, 3H), 2.32 (s, 3H), 4.10-4.14 (q,
J=7.0 Hz, 2H), 6.98-7.00 (m, 2H), 7.15 (d, J=8.0 Hz, 2H), 7.35-7.37 (m, 2H), 7.47-7.49
(m, 1H), 7.68 (d, J=8.5 Hz, 2H), 7.91-7.94 (m, 2H), 7.13-8.15 (m, 1H).

13C NMR (125 MHz, CDCl;) 8 = 14.78, 21.55, 63.69, 111.27, 114.19, 117.27, 120.36,
121.53, 124.46, 125.59, 125.85, 126.65, 129.60, 131.79, 139.71, 144.04, 152.98, 159.07.
ESI-MS (C23H2004S) 393 [1\/I‘f‘H:|Jr
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