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1. General Experiment Information

Unless otherwise noted, all chemicals of commercial grade were used without
further purification. Benzeneselenol (1a), diselenides (4a, 4q, and 4r),
diphenylphosphine oxide (5), thiols (6a—6l), and phenol (8) were commercially
available. Anhydrous solvents (DMF, toluene, THF, and CH3CN) were purchased

from Innochem Reagents (Beijing) and used without further purification.
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Organic solvent was concentrated under reduced pressure on a EYELA rotary
evaporator (Japan). Analytical thin layer chromatography (TLC) was performed on
0.25 mm silica gel plates (purchased from Qingdao Haiyang Chemical, China), and
the products were visualized with the UV light at 254 nm and 365 nm. Column
chromatography was performed on silica gel 200—300 mesh (purchased from Qingdao
Haiyang Chemical, China). High-resolution mass spectra (HRMS) using electrospray
ionization (ESI) as the ion source was carried out by LC—MSD TOF using a column
of C18 (rapid resolution, 3.5 um, 2.1 mm x 30 mm) at a flow of 0.40 mL/min.

Deuterated solvents (CDCIl; and DMSO-ds) were purchased from Innochem
Reagents (Beijing). 'H NMR spectra were recorded on the Bruker Ascend™ 400 with

400 MHz frequencies, and **C NMR spectra were recorded on the Bruker Ascend™
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400 with 100 MHz frequencies. Chemical shifts are given in ppm and coupling
constants in Hertz (Hz). 'H spectra were calibrated in relation to the reference
measurement of TMS (0.000 ppm) or the residual solvent signal of CDCl; (7.260
ppm). *C spectra were calibrated in relation to CDCls (77.10 ppm). The following
abbreviations were used for '"H NMR spectra to indicate the signal multiplicities: br
(broad), s (singlet), d (doublet), t (triplet), g (quartet), and m (multiplets) as well as

combinations of them.
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2. General Procedures

(1) General Procedure A for the Synthesis of Allyl Selenides (3aa—3ai)

=z
Rh(COD),BF, (5 mol %) S
L o dppm (10 mol %) N SePh
PhSeH + R~ _ R0 _
NS0 DMF (0.1 M) NHR2
R2 N,, 80 °C, 16 h
1a 2 3

>20:1 /b, >20:1 E/Z

To an oven-dried sealed tube (10 mL) equipped with a stirrer bar in the glove box
(filled with N) was added Rh(COD),BF, (4.1 mg, 0.01 mmol, 5 mol %), dppm (7.7
mg, 0.02 mmol, 10 mol %), benzeneselenol 1a (31.4 mg, 0.2 mmol, 1.0 equiv), and
vinyl benzoxazinanone 2 (0.3 mmol, 1.5 equiv). Then anhydrous DMF (2.0 mL, 0.1
M) was added. The tube was sealed and removed from the glove box. The mixture
was stirred at room temperature for 15 min, and then heated at 80 °C for 16 h using a
Heidolph MR Hei-Tec heating magnetic stirrer (Heidolph Instruments, Germany).
Upon completion, H,O (6 mL) was added to the reaction mixture. The aqueous phase
was extracted with EtOAc (3 <6 mL). The combined organic layers were dried over
Na,SO,, filtered and concentrated in vacuo. The residue was purified by silica gel

chromatography (n-hexane/EtOAc) to afford the desired product 3.

(2) General Procedure B for the Synthesis of Allyl Selenides (3aa—3ra)

=
RSeSeR Rh(COD),BF 4 (5 mol %)
4 0 dppm (10 mol %) N"Nser
. . /g @\/\
thp(O)H ITI (@) DMF (0.1 M) NHTs
5 1 N,, 80 °C, 16 h
2a 3

>20:1 I/b, >20:1 E/Z
To an oven-dried sealed tube (10 mL) equipped with a stirrer bar in the glove box
(filled with N,) was added Rh(COD),BF, (4.1 mg, 0.01 mmol, 5 mol %), dppm (7.7
mg, 0.02 mmol, 10 mol %), diselenide 4 (0.2 mmol, 1.0 equiv), diphenylphosphine
oxide 5 (60.7 mg, 0.3 mmol, 1.5 equiv), and vinyl benzoxazinanone 2a (98.8 mg, 0.3

mmol, 1.5 equiv). Then anhydrous DMF (2.0 mL, 0.1 M) was added. The tube was
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sealed and removed from the glove box. The mixture was stirred at room temperature
for 15 min, and then heated at 80 °C for 16 h using a Heidolph MR Hei-Tec heating
magnetic stirrer (Heidolph Instruments, Germany). Upon completion, H,O (6 mL)
was added to the reaction mixture. The aqueous phase was extracted with EtOAc (3 %
6 mL). The combined organic layers were dried over Na,SO,, filtered and
concentrated in vacuo. The residue was purified by silica gel chromatography

(n-hexane/EtOAC) to afford the desired product 3.

(3) General Procedure C for the Synthesis of Allyl Sulfides (7aa—7ia)

= SR
Rh(COD),BF4 (5 mol %)
. o) dppm (10 mol %) ©\)\/
+ :
,}j/&o DMF (0.1 M) NHTs
T N,, 80 °C, 16 h
6 2a 7

To an oven-dried sealed tube (10 mL) equipped with a stirrer bar in the glove box
(filled with N) was added Rh(COD),BF, (4.1 mg, 0.01 mmol, 5 mol %), dppm (7.7
mg, 0.02 mmol, 10 mol %), thiol 6 (0.2 mmol, 1.0 equiv), and vinyl benzoxazinanone
2a (98.8 mg, 0.3 mmol, 1.5 equiv). Then anhydrous DMF (2.0 mL, 0.1 M) was added.
The tube was sealed and removed from the glove box. The mixture was stirred at
room temperature for 15 min, and then heated at 80 °C for 16 h using a Heidolph MR
Hei-Tec heating magnetic stirrer (Heidolph Instruments, Germany). Upon completion,
H,0 (6 mL) was added to the reaction mixture. The aqueous phase was extracted with
EtOAc (3 <6 mL). The combined organic layers were dried over Na,SOy, filtered and
concentrated in vacuo. The residue was purified by silica gel chromatography

(n-hexane/EtOAC) to afford the desired product 7.

(4) Preparation of Vinyl Benzoxazinanones (2a—2k)
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< (E(\OH methyl chloroformate (1.2 equiv) R @\/\OH MnO, (10 equiv)
o . o R
= NH, 1,4-dioxane/H,0O/sat. NaHCO3; (1:1:1) = NHCO Me DCM, r.t.

I 0°C-r.t.
1) 2 MgBr (2 equiv) Z
R@O THF, 0 °C-r.t. _| p-TsCl (3 equiv) _| /&
| |
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MeOH, rt. 3 3 equiv)
v, 2] 2a- Zg
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Cl °
/& C-rt.,3h N/&O
THF Ac
2h
= =
o n-BulLi o
/g + (Boc)0 —————————>
N o THF, -78 °C N o
H Boc
2j
=
CHsl (1.2 eq)
(o) NaH (1.2 eq)
0
N/&O C-rt., 5h /&
H THF

2j
Vinyl benzoxazinanones (2a—2g, 2h, 2j, and 2k) were prepared according to our

previous report.!! 2i was prepared according to the literature procedure.!”

(5) Preparation of Diselenides (4b—4p)

KOH
R—I + Se + CuO o RSeSeR
DMSO, N,, 90 °C 4b-4p

Diselenides were prepared according to the literature procedure.’! To a stirred
solution of Se® metal (8 mmol, 2 equiv) and iodides (4 mmol, 1 equiv) in dry DMSO
(8.0 mL) was added CuO nanoparticles (10 mol %) followed by KOH (2 equiv) under
nitrogen atmosphere. The reaction mixture was then stirred at 90 T for 4 h. After the
reaction was complete, the reaction mixture was allowed to cool to room temperature,
then extracted three times with EtOAc (3 <20 mL). The combined organic layers
were washed with saturated sodium carbonate, dried over anhydrous Na,SOy, filtered
and evaporated in vacuo. The residue was purified by column chromatography on

silica gel (n-hexane/EtOAC) to afford the desired product.
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(6) Reaction Optimization

Table 1. Optimization of the Reaction Conditions using PhSeSePh and Ph,P(O)H*

=z
PhSeSePh Rh(COD),BF, (5 mol %)
4a, 0.2 mmol o dppm (10 mol %) X SePh
¥ /& DMF (0.1 M g
Ph,P(O)H N0 (0.1 M) NHTs
| N, 80 °C, 16 h
5, 0.3 mmol Ts
2a, 0.3 mmol 3aa
Entry Rh cat. Ligand Solvent T (°C) yield® (%)
1 Rh(COD),BF, dppm DMF 80 73
2 Rh(COD),BF, dppm DCE 80 45
3 Rh(COD),BF, dppm toluene 80 49

%Unless otherwise noted, all reactions were performed with diphenyl diselenide 4a (0.2 mmol, 1.0
equiv), diphenylphosphine oxide 5 (0.3 mmol, 1.5 equiv), 2a (0.3 mmol, 1.5 equiv), Rh(COD),BF, (5
mol %), and dppm (10 mol %) under a N, atmosphere in anhydrous solvent (2.0 mL, 0.1 M) at 80 <C

for 16 h. "Isolated yield.
(7) Scale-Up Synthesis of 3aa

Rh(COD),BF, (5 mol %)

=z
0 dppm (10 mol %) NNseph
PhSeH + e >
N0 DMF (0.1 M) NHTs
| N,, 80 °C, 16 h
Ts
1a, 1 mmol 2a, 1.5 mmol 3aa, 68%

>20:11/b, >20:1 E/Z

To an oven-dried sealed tube (35 mL) equipped with a stirrer bar in the glove box
(filled with N,) was added Rh(COD),BF; (20.3 mg, 0.05 mmol, 5 mol %), dppm
(38.4 mg, 0.1 mmol, 10 mol %), benzeneselenol 1a (157.1 mg, 1 mmol, 1.0 equiv),
and 1-tosyl-4-vinyl-1,4-dihydro-2H-benzo[d][1,3]oxazin-2-one 2a (494.1 mg, 1.5
mmol, 1.5 equiv). Then anhydrous DMF (10 mL, 0.1 M) was added. The tube was
sealed and removed from the glove box. The mixture was stirred at room temperature
for 15 min, and then heated at 80 °C for 16 h using a Heidolph MR Hei-Tec heating
magnetic stirrer (Heidolph Instruments, Germany). Upon completion, H,O (30 mL)
was added to the reaction mixture. The aqueous phase was extracted with EtOAc (3 =
30 mL). The combined organic layers were dried over Na,SO,, filtered and

concentrated in vacuo. The residue was purified by silica gel chromatography
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(n-hexane/EtOACc = 50:1) to afford the desired product 3aa as a white solid, 301 mg
(68%), I/b > 20:1.

(8) Synthesis of 9

N
@\/\/\Seph NIS (2 eq) m
NHTs DCM, r.t. N

Ts
9, 60%

dehyd lenati
3aa ehydroselenation

To a solution of 3aa (44.2 mg, 0.1 mmol, 1 equiv) in CH,CI, (1.0 mL) was added
NIS (45.0 mg, 0.2 mmol, 2 equiv) under air. The resulting mixture was stirred at room
temperature for 0.5 h, then the mixture was concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel (n-hexane/EtOAc =

50:1) to give the product 9 as a white solid, 17.0 mg (60%).

(9) Synthesis of 10
@
N
O NH(5
O\/\/\Seph \__/ (5 eq) ©\)\/
NHTs NIS (2 eq) NHTs

DCM, r.t. 10, 73%
>20:1 b/l

3aa

To a solution of 3aa (88.4 mg, 0.2 mmol, 1 equiv) in CH,Cl, (3 mL) was
sequentially added morpholine (87.1 mg, 1 mmol, 5 equiv) and NIS (90.0 mg, 0.4
mmol, 2 equiv) under air. The resulting mixture was stirred at room temperature for
15 min. Upon completion, H,O (15 mL) was added. The mixture was extracted with
DCM (3 x 15 mL). The combined organic phases were washed with brine (30 mL),
dried over Na,SQ,, filtered, and concentrated in vacuo. The residue was purified by
silica gel chromatography (n-hexane/EtOAc = 15:1) to afford the desired product 10
as a colorless oil, 54.4 mg (73%), b/l > 20:1.

(10) Synthesis of 11
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= . S
Rh(COD),BF, (5 mol %)
SH o dppm (10 mol %) ©\)j
+ >
NAO DMF (0.1 M) N

[ ° [
1 N,, 80 °C, 16 h 15

6l 2a 11, 86%

The product 11 was prepared according to the General Procedure C. To an
oven-dried sealed tube (10 mL) equipped with a stirrer bar in the glove box (filled
with N;) was added Rh(COD),BF, (4.1 mg, 0.01 mmol, 5 mol %), dppm (7.7 mg,
0.02 mmol, 10 mol %), naphthalene-2-thiol 6l (32.1 mg, 0.2 mmol, 1.0 equiv), and
1-tosyl-4-vinyl-1,4-dihydro-2H-benzo[d][1,3]oxazin-2-one 2a (98.8 mg, 0.3 mmol,
1.5 equiv). Then anhydrous DMF (2.0 mL, 0.1 M) was added. The tube was sealed
and removed from the glove box. The mixture was stirred at room temperature for 15
min, and then heated at 80 °C for 16 h using a Heidolph MR Hei-Tec heating
magnetic stirrer (Heidolph Instruments, Germany). Upon completion, H,O (6 mL)
was added to the reaction mixture. The aqueous phase was extracted with EtOAc (3 %
6 mL). The combined organic layers were dried over Na,SO,, filtered and
concentrated in vacuo. The residue was purified by silica gel chromatography
(n-hexane/EtOACc = 40:1) to afford the desired product 11 as a colorless oil, 76.6 mg
(86%).

(11) Synthesis of 12

Ty
I
S S=0
m-CPBA (2 eq)
DCM, r.t.
N N

I
Ts Ts
1 12, 83%

To a tube equipped with magnetic stirrer bar, 11 (0.1 mmol, 44.6 mg, 1 equiv),
m-CPBA (0.2 mmol, 34.5 mg, 2 equiv), and DCM (5 mL) were added at room
temperature. The reaction mixture was stirred at room temperature for 3 h and then
saturated NaHCO3; (10 mL) was added. The resulting mixture was extracted with

DCM (3 %10 mL). The combined organic layers were dried over Na,SO,, filtered and
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concentrated under reduced pressure. The residue was purified by silica gel
chromatography (n-hexane/EtOAc = 30:1-15:1) to afford the desired product 12 as a
colorless oil, 39.6 mg (83%).
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3. Characterization of Materials

(E)-4-methyl-N-(2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)benzenesulfonamide

S
NHTs

3aa

(3aa)

According to the General Procedure A, the product 3aa was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 50:1), 67.3 mg (76%), I/b > 20:1.
'H NMR (400 MHz, CDCly) & 7.42-7.46 (m, 4H), 7.21-7.27 (m, 4H), 7.07-7.13 (m,
4H), 7.00-7.03 (m, 1H), 5.89-5.96 (m, 2H), 5.63 (d, J = 15.6 Hz, 1H), 3.41 (d, J = 7.6
Hz, 2H), 2.30 (s, 3H); *C NMR (100 MHz, CDCls) ¢ 143.9, 136.7, 134.7, 133.1,
131.7,130.3, 129.7, 129.29, 129.25, 128.4, 128.1, 127.19, 127.16, 126.4, 125.9, 125.2,
30.7, 21.6; HRMS (ESI-TOF) calcd for CyH,,NO,SSe [M+H]" (444.0536), found
444.0537.

(E)-4-methyl-N-(4-methyl-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)benzenesulf

o
NHTs

3ab

onamide (3ab)

According to the General Procedure A, the product 3ab was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 50:1), 61.2 mg (67%), I/b > 20:1.
'H NMR (400 MHz, CDCls) 6 7.49-7.52 (m, 4H), 7.32-7.40 (m, 3H), 7.20 (d, J = 8.0
Hz, 2H), 7.15 (d, J = 8.0 Hz, 1H), 6.96-7.01 (m, 2H), 5.94-6.02 (m, 1H), 5.69 (br s,
1H), 5.59 (d, J = 15.6 Hz, 1H), 3.45 (dd, J = 7.6 Hz, 0.8 Hz, 2H), 2.39 (s, 3H), 2.26 (s,
3H); *C NMR (100 MHz, CDCl3) 6 143.8, 136.8, 136.5, 134.7, 132.0, 130.4, 129.7,
129.6, 129.3, 129.2, 128.1, 1275, 127.2, 126.1, 126.0, 30.8, 21.7, 21.1; HRMS
(ESI-TOF) calcd for Co3H24NO,SSe [M+H]" (458.0693), found 458.0690.
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(E)-N-(4-methoxy-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesu

o Q
e \@\/\Se
NHTs

3ac

Ifonamide (3ac)

According to the General Procedure A, the product 3ac was obtained as a light-yellow
solid after silica gel chromatography (n-hexane/EtOAc = 40:1), 43.5 mg (46%), I/b >
20:1. 'H NMR (400 MHz, CDCls) 6 7.46-7.51 (m, 4H), 7.32-7.40 (m, 3H), 7.20 (d, J
= 8.0 Hz, 2H), 7.13 (d, J = 8.4 Hz, 1H), 6.70-6.74 (m, 2H), 5.95-6.03 (m, 1H),
5.55-5.59 (m, 2H), 3.77 (s, 3H), 3.43 (dd, J = 7.6 Hz, 0.8 Hz, 2H), 2.39 (s, 3H); °C
NMR (100 MHz, CDCl3) ¢ 158.5, 143.7, 136.7, 134.8, 134.6, 129.7, 129.6, 129.4,
129.2, 128.9, 128.1, 127.3, 126.3, 125.7, 113.9, 111.5, 55.5, 30.7, 21.7; HRMS
(ESI-TOF) calcd for C3HosNO3SSe [M+H]* (474.0642), found 474.0644.

(E)-N-(4-fluoro-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

: g
T
NHTs

3ae

onamide (3ae)

According to the General Procedure A, the product 3ae was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 50:1), 46.0 mg (50%), I/b > 20:1.
'H NMR (400 MHz, CDCl3) & 7.40-7.44 (m, 4H), 7.25-7.33 (m, 3H), 7.13-7.19 (m,
3H), 6.76-6.85 (M, 2H), 5.89-5.97 (m, 1H), 5.64 (br s, 1H), 5.49 (d, J = 15.6 Hz, 1H),
3.36 (d, J = 7.6 Hz, 2H), 2.32 (s, 3H); *C NMR (100 MHz, CDCls) 6 161.2 (d, J =
244.8 Hz), 144.0, 136.4, 134.8, 134.7, 131.0, 129.7, 129.2, 129.1, 128.7 (d, J = 2.8
Hz), 128.6 (d, J = 8.8 Hz), 128.2, 127.1, 125.0 (d, J = 1.6 Hz), 115.2 (d, J = 22.6 Hz),
113.2 (d, J = 23.2 Hz), 30.5, 21.6; HRMS (ESI-TOF) calcd for CyH,;FNO,SSe

[M+H]" (462.0442), found 462.0437.
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(E)-N-(5-chloro-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

o=
Cl NHTs

3af

onamide (3af)

According to the General Procedure A, the product 3af was obtained as a colorless oil
after silica gel chromatography (n-hexane/EtOAc = 40:1), 71.5 mg (75%), I/b > 20:1.
'H NMR (400 MHz, CDCls) 6 7.49-7.55 (m, 4H), 7.33-7.41 (m, 4H), 7.23 (d, J = 8.0
Hz, 2H), 7.04-7.10 (m, 2H), 5.93-6.01 (m, 1H), 5.80 (br s, 1H), 5.50 (d, J = 15.6 Hz,
1H), 3.46 (dd, J = 8.0 Hz, 0.8 Hz, 2H), 2.40 (s, 3H); *C NMR (100 MHz, CDCls) &
144.2, 136.4, 134.9, 134.1, 133.8, 131.1, 129.8, 129.6, 129.3, 129.1, 128.4, 128.2,
127.2, 126.4, 124.7, 124.5, 30.7, 21.7; HRMS (ESI-TOF) calcd for C,,H,;CINO,SSe
[M+H]* (478.0147), found 478.0149.

(E)-4-methyl-N-(2-(3-(phenylselanyl)prop-1-en-1-yl)-4-(trifluoromethyl)phenyl)b

. 3
NHTs

3ag

enzenesulfonamide (3ag)

According to the General Procedure A, the product 3ag was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 63.3 mg (62%), I/b >
20:1. 'H NMR (400 MHz, CDCls) § 7.52-7.57 (m, 4H), 7.46 (d, J = 8.4 Hz, 1H),
7.35-7.40 (m, 5H), 7.24 (d, J = 8.0 Hz, 2H), 6.02-6.09 (m, 2H), 5.60 (d, J = 15.2 Hz,
1H), 3.51 (dd, J = 8.0 Hz, 0.8 Hz, 2H), 2.40 (s, 3H); **C NMR (100 MHz, CDCls) ¢
144.4, 136.4, 135.0, 132.7, 131.6, 130.6, 129.9, 129.4, 128.9, 128.4, 127.6 (9, J =32.4
Hz), 127.1, 125.1 (q, J = 3.7 Hz), 124.7 (q, J = 3.7 Hz), 124.3, 123.9 (q, J = 270.5 Hz),
123.1, 30.4, 21.7; HRMS (ESI-TOF) calcd for Co3H21FsNO,SSe [M+H]* (512.0410),

found 512.0414.
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(E)-N-(2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)acetamide (3ah)

oo
NHAc

3ah

According to the General Procedure A, the product 3ah was obtained as a
light-yellow oil after silica gel chromatography (n-hexane/EtOAc = 20:1), 38.3 mg
(58%), I/b > 20:1. *H NMR (400 MHz, CDCl5) 6 7.69 (d, J = 8.0 Hz, 1H), 7.46-7.48
(m, 2H), 7.14-7.23 (m, 5H), 7.01-7.04 (m, 1H), 6.59 (br s, 1H), 6.11-6.19 (m, 1H),
6.06 (d, J = 15.6 Hz, 1H), 3.60 (d, J = 6.8 Hz, 2H), 2.01 (s, 3H); **C NMR (100 MHz,
CDCl3) 0 168.3, 134.8, 134.2, 130.2, 129.4, 129.3, 129.1, 128.2, 127.8, 127.1, 126.5,
125.4, 123.9, 30.9, 24.4; HRMS (ESI-TOF) calcd for Ci7H:sNOSe [M+H]*
(332.0554), found 332.0546.

tert-butyl (E)-(2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)carbamate (3ai)

oo
NHBoc

3ai

According to the General Procedure A, the product 3ai was obtained as a colorless oil
after silica gel chromatography (n-hexane/EtOAc = 80:1), 56.7 mg (73%), I/b > 20:1.
'H NMR (400 MHz, CDCls) 6 7.65 (d, J = 7.6 Hz, 1H), 7.46-7.48 (m, 2H), 7.10-7.23
(m, 5H), 6.91-6.95 (m, 1H), 6.04-6.14 (m, 2H), 5.89 (br s, 1H), 3.59 (d, J = 6.4 Hz,
2H), 1.46 (s, 9H); *C NMR (100 MHz, CDCls3) 6 153.1, 134.9, 134.8, 129.8, 129.3,
129.1, 128.2, 127.9, 127.1, 126.6, 124.0, 121.9, 80.6, 31.0, 28.5; HRMS (ESI-TOF)
caled for CooH24NO,Se [M+H]" (390.0972), found 390.0964.

(E)-N-(2-(3-((3,4-dimethylphenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzen

esulfonamide (3ba)
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NHTs

3ba

According to the General Procedure B, the product 3ba was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 65.9 mg (70%), I/b >
20:1. *H NMR (400 MHz, CDCls) 6 7.38-7.40 (m, 2H), 7.25 (dd, J = 8.0 Hz, 1.2 Hz,
1H), 7.22 (s, 1H), 7.07-7.17 (m, 5H), 7.00-7.05 (m, 2H), 5.86-5.94 (m, 1H), 5.78 (br s,
1H), 5.44 (d, J = 15.2 Hz, 1H), 3.32 (dd, J = 8.0 Hz, 1.2 Hz, 2H), 2.29 (s, 3H), 2.23 (s,
3H), 2.18 (s, 3H); *C NMR (100 MHz, CDCl3) 6 143.8, 137.9, 137.3, 136.7, 136.6,
133.0, 132.8, 131.8, 130.5, 129.6, 128.3, 127.11, 127.08, 126.5, 125.52, 125.46, 31.0,
21.6, 19.7, 19.6; HRMS (ESI-TOF) calcd for CpsHasNO,SSe [M+H]" (472.0849),
found 472.0848.

(E)-4-methyl-N-(2-(3-(m-tolylselanyl)prop-1-en-1-yl)phenyl)benzenesulfonamide

(3ca)
@\/\Seg\
NHTs

3ca

According to the General Procedure B, the product 3ca was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 50:1), 70.3 mg (77%), I/b > 20:1.
'H NMR (400 MHz, CDCls) 6 7.44 (d, J = 8.0 Hz, 2H), 7.22-7.26 (m, 3H), 7.06-7.17
(m, 6H), 7.00-7.04 (m, 1H), 5.88-5.96 (m, 2H), 5.63 (d, J = 15.6 Hz, 1H), 3.40 (dd, J
= 8.0 Hz, 0.8 Hz, 2H), 2.30 (s, 3H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl3) &
143.9, 139.1, 136.7, 135.5, 133.1, 131.7, 131.6, 130.4, 129.6, 129.04, 129.00, 128.96,
128.3, 127.2, 126.4, 125.8, 125.2, 30.7, 21.6, 21.3; HRMS (ESI-TOF) calcd for
C23H24NO,SSe [M+H]* (458.0693), found 458.0690.

(E)-4-methyl-N-(2-(3-(o-tolylselanyl)prop-1-en-1-yl)phenyl)benzenesulfonamide

(3da)
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NHTs

3da

According to the General Procedure B, the product 3da was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 50:1), 69.4 mg (76%), I/b > 20:1.
'H NMR (400 MHz, CDCl3) ¢ 7.44 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 7.6 Hz, 1H),
7.20-7.27 (m, 3H), 7.08-7.16 (m, 5H), 7.01-7.04 (m, 1H), 5.88-5.96 (m, 1H), 5.81 (br
s, 1H), 5.58 (d, J = 15.2 Hz, 1H), 3.37 (d, J = 7.6 Hz, 2H), 2.35 (s, 3H), 2.31 (s, 3H);
B3C NMR (100 MHz, CDCl3) 6 143.9, 141.1, 136.8, 134.8, 133.1, 131.8, 130.4, 130.3,
130.0, 129.7, 128.4, 127.2, 127.1, 126.61, 126.55, 125.9, 125.5, 29.7, 22.8, 21.7;
HRMS (ESI-TOF) calcd for Ca3H24NO,SSe [M+H]" (458.0693), found 458.0690.

(E)-N-(2-(3-((4-(tert-butyl)phenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzen

g

SOy
NHTs

3ea

esulfonamide (3ea)

According to the General Procedure B, the product 3ea was obtained as a colorless oil
after silica gel chromatography (n-hexane/EtOAc = 60:1), 67.8 mg (68%), I/b > 20:1.
'H NMR (400 MHz, CDCly) & 7.46-7.48 (m, 2H), 7.33-7.36 (m, 2H), 7.21-7.27 (m,
3H), 7.08-7.16 (m, 4H), 7.00-7.05 (m, 1H), 6.07 (br s, 1H), 5.87-5.95 (m, 1H), 5.77 (d,
J = 15.2 Hz, 1H), 3.41 (dd, J = 8.0 Hz, 0.8 Hz, 2H), 2.30 (s, 3H), 1.24 (s, 9H); **C
NMR (100 MHz, CDCl3) ¢ 151.2, 143.9, 136.7, 134.2, 133.0, 131.9, 130.4, 129.7,
128.3, 127.3, 127.24, 127.15, 126.5, 126.4, 126.0, 125.4, 34.7, 31.3, 30.4, 21.6;
HRMS (ESI-TOF) calcd for CosH3oNO2SSe [M+H]" (500.1162), found 500.1163.

(E)-N-(2-(3-((4-ethoxyphenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesul
fonamide (3fa)
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@\ASGQ/
NHTs
3fa

According to the General Procedure B, the product 3fa was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 40:1), 68.1 mg (70%), I/b > 20:1.
'H NMR (400 MHz, CDCls) § 7.42-7.46 (m, 2H), 7.34-7.38 (m, 2H), 7.22 (d, J = 8.0
Hz, 1H), 7.11-7.13 (m, 3H), 7.06-7.09 (m, 1H), 7.00-7.04 (m, 1H), 6.77-6.81 (m, 2H),
5.86-5.94 (m, 2H), 5.51 (d, J = 15.6 Hz, 1H), 4.00 (q, J = 6.8 Hz, 2H), 3.31 (d, J = 7.6
Hz, 2H), 2.31 (s, 3H), 1.35 (t, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCls) 6 159.4,
143.9, 137.4, 136.8, 133.1, 131.7, 130.6, 129.7, 128.3, 127.2, 126.4, 125.7, 125.1,
118.7, 115.4, 63.6, 31.5, 21.6, 14.9; HRMS (ESI-TOF) calcd for Cy4H;sNO3SSe
[M+H]" (488.0799), found 488.0804.

(E)-N-(2-(3-((3-methoxyphenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenes

e
NHTs

3ga

ulfonamide (3ga)

According to the General Procedure B, the product 3ga was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 40:1), 79.4 mg (84%), I/b >
20:1. 'H NMR (400 MHz, CDCls) 6 7.44-7.46 (m, 2H), 7.23 (dd, J = 8.0 Hz, 1.2 Hz,
1H), 7.07-7.18 (m, 5H), 7.03 (dd, J = 7.2 Hz, 1.2 Hz, 1H), 6.97-7.01 (m, 2H), 6.81
(ddd, J = 8.0 Hz, 2.4 Hz, 0.8 Hz, 1H), 6.00 (br s, 1H), 5.89-5.97 (m, 1H), 5.65 (d, J =
15.2 Hz, 1H), 3.73 (s, 3H), 3.40 (dd, J = 7.6 Hz, 0.8 Hz, 2H), 2.30 (s, 3H); *C NMR
(100 MHz, CDCI3) ¢ 159.8, 143.8, 136.8, 133.1, 131.9, 130.3, 130.2, 130.0, 129.7,
128.4, 127.17, 127.15, 126.5, 126.0, 125.6, 120.3, 113.3, 55.4, 30.7, 21.6; HRMS
(ESI-TOF) calcd for Co3H24NO3SSe [M+H]" (474.0642), found 474.0640.

(E)-4-methyl-N-(2-(3-((4-(methylthio)phenyl)selanyl)prop-1-en-1-yl)phenyl)benze
S17



nesulfonamide (3ha)

S\
@\AS@@/
NHTs
3ha
According to the General Procedure B, the product 3ha was obtained as a light-yellow
solid after silica gel chromatography (n-hexane/EtOAc = 40:1), 85.0 mg (87%), I/b >
20:1. 'H NMR (400 MHz, CDCl3) & 7.48 (d, J = 8.4 Hz, 2H), 7.33-7.35 (m, 2H),
7.01-7.18 (m, 8H), 5.89-5.96 (m, 2H), 5.75 (d, J = 15.6 Hz, 1H), 3.40 (dd, J = 8.0 Hz,
0.8 Hz, 2H), 2.43 (s, 3H), 2.31 (s, 3H); °C NMR (100 MHz, CDCls) 6 143.9, 139.2,
136.7, 135.3, 133.1, 131.9, 130.3, 129.7, 128.4, 127.3, 127.2, 126.8, 126.5, 126.1,
125.1, 124.9, 30.9, 21.7, 15.5; HRMS (ESI-TOF) calcd for Ca3H24NO,S,Se [M+H]"
(490.0414), found 490.0412.

(E)-4-methyl-N-(2-(3-(naphthalen-2-ylselanyl)prop-1-en-1-yl)phenyl)benzenesulf

onamide (3ia)

Co
NHTs

3ia

According to the General Procedure B, the product 3ia was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 70.9 mg (72%), I/b >
20:1. *H NMR (400 MHz, CDCls) § 7.92 (s, 1H), 7.76-7.79 (m, 1H), 7.73 (d, J = 8.4
Hz, 1H), 7.67-7.69 (m, 1H), 7.50 (dd, J = 8.4 Hz, 1.6 Hz, 1H), 7.40-7.44 (m, 2H),
7.37 (d, J = 8.4 Hz, 2H), 7.10-7.13 (m, 2H), 6.97-7.07 (m, 4H), 5.94-6.00 (m, 1H),
5.90 (br s, 1H), 5.84 (d, J = 15.6 Hz, 1H), 3.53 (d, J = 7.2 Hz, 2H), 2.28 (s, 3H); °C
NMR (100 MHz, CDCl3) ¢ 143.8, 136.7, 133.9, 133.4, 133.1, 132.6, 131.7, 131.1,
130.3, 129.6, 128.6, 128.3, 128.1, 127.4, 127.2, 126.8, 126.5, 126.4, 126.2, 125.0,
30.5, 21.6; HRMS (ESI-TOF) calcd for CysHosNO,SSe [M+H]" (494.0693), found
494.0695.
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(E)-N-(2-(3-([1,1'-biphenyl]-4-ylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenes

a
NHTs

3ja

ulfonamide (3ja)

According to the General Procedure B, the product 3ja was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 85.0 mg (82%), I/b >
20:1. 'H NMR (400 MHz, CDCls) 6 7.44-7.54 (m, 8H), 7.35-7.39 (m, 2H), 7.26-7.30
(m, 1H), 7.14-7.16 (m, 2H), 7.00-7.10 (m, 4H), 6.07 (br s, 1H), 5.90-6.01 (m, 2H),
3.50 (d, J = 6.4 Hz, 2H), 2.28 (s, 3H); *C NMR (100 MHz, CDCl,) § 143.9, 140.7,
140.3, 136.7, 134.6, 133.1, 131.9, 130.3, 129.7, 128.9, 128.4, 127.9, 127.7, 127.3,
127.22, 127.15, 126.5, 126.3, 125.0, 30.5, 21.6; HRMS (ESI-TOF) calcd for
CaH26NO,SSe [M+H]" (520.0849), found 520.0853.

(E)-N-(2-(3-((4-fluorophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf
g
NHTs

3ka

onamide (3ka)

According to the General Procedure B, the product 3ka was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 70.0 mg (76%), I/b >
20:1. *H NMR (400 MHz, CDCl3) ¢ 7.48-7.51 (m, 2H), 7.39-7.44 (m, 2H), 7.13-7.17
(m, 4H), 7.01-7.10 (m, 2H), 6.90-6.96 (m, 2H), 6.09 (br s, 1H), 5.90-5.97 (m, 1H),
5.86 (d, J = 15.6 Hz, 1H), 3.42 (d, J = 7.2 Hz, 2H), 2.32 (s, 3H); **C NMR (100 MHz,
CDCIs) 0 162.8 (d, J = 246.7 Hz), 144.0, 136.9 (d, J = 7.9 Hz), 136.6, 133.1, 131.7,
130.3, 129.7, 128.4, 127.3, 127.2, 126.4, 126.3, 124.8, 123.7 (d, J = 3.3 Hz), 116.5 (d,
J = 21.4 Hz), 31.2, 21.6; HRMS (ESI-TOF) calcd for CpHx:FNO,SSe [M+H]

(462.0442), found 462.0443.
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(E)-N-(2-(3-((3-fluorophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

S
NHTs

3la

onamide (3la)

According to the General Procedure B, the product 3la was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 74.6 mg (81%), I/b >
20:1. 'H NMR (400 MHz, CDCl3) & 7.49 (d, J = 8.4 Hz, 2H), 7.18-7.25 (m, 3H),
7.01-7.15 (m, 6H), 6.91-6.96 (m, 1H), 6.04 (br s, 1H), 5.88-5.99 (m, 2H), 3.48 (d, J =
6.8 Hz, 2H), 2.31 (s, 3H); *C NMR (100 MHz, CDCls) § 162.6 (d, J = 248.4 Hz),
144.0, 136.7, 133.2, 131.7, 131.3 (d, J = 6.7 Hz), 130.5 (d, J = 8.0 Hz), 129.9, 129.7,
129.4 (d, J = 3.1 Hz), 128.5, 127.28, 127.25, 126.6 (d, J = 2.4 Hz), 125.1, 120.6 (d, J
= 21.7 Hz), 114.8 (d, J = 20.9 Hz), 30.6, 21.6; HRMS (ESI-TOF) calcd for
C2H21FNO,SSe [M+H]* (462.0442), found 462.0440.

(E)-N-(2-(3-((2-chlorophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

onamide (3ma)

oo
I
NHTs c

3ma
According to the General Procedure B, the product 3ma was obtained as a
light-yellow solid after silica gel chromatography (n-hexane/EtOAc = 50:1), 80.1 mg
(84%), I/b > 20:1. *H NMR (400 MHz, CDCl3) § 7.47 (d, J = 8.0 Hz, 2H), 7.37-7.40
(m, 2H), 7.08-7.22 (m, 7H), 7.01-7.05 (m, 1H), 5.85-5.99 (m, 3H), 3.53 (d, J = 7.2 Hz,
2H), 2.32 (s, 3H); *C NMR (100 MHz, CDCls) 6 144.0, 137.0, 136.6, 134.2, 133.1,
131.9, 130.1, 129.9, 129.8, 129.6, 128.9, 128.5, 127.4, 127.3, 127.2, 126.9, 126.6,
125.5, 29.2, 21.7; HRMS (ESI-TOF) calcd for C,H»:CINO,SSe [M+H]* (478.0147),

found 478.0146.
S20



(E)-N-(2-(3-((3-bromophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesul

S
NHTs

3na

fonamide (3na)

According to the General Procedure B, the product 3na was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 70.0 mg (67%), I/b >
20:1. 'H NMR (400 MHz, CDCl3) § 7.57-7.58 (m, 1H), 7.49 (d, J = 8.4 Hz, 2H),
7.33-7.37 (m, 2H), 7.17-7.19 (m, 1H), 7.02-7.15 (m, 6H), 6.11 (br s, 1H), 5.87-5.99
(m, 2H), 3.47 (d, J = 6.8 Hz, 2H), 2.31 (s, 3H); *C NMR (100 MHz, CDCl3) & 143.9,
136.7, 136.4, 133.1, 132.4, 131.8, 131.5, 130.9, 130.6, 129.74, 129.72, 128.5, 127.3,
126.7, 126.6, 125.3, 122.9, 30.7, 21.7; HRMS (ESI-TOF) calcd for Cy,H»1BrNO,SSe
[M+H]" (521.9642), found 521.9643.

(E)-4-methyl-N-(2-(3-((4-(trifluoromethyl)phenyl)selanyl)prop-1-en-1-yl)phenyl)

NHTs

3o0a

benzenesulfonamide (30a)

According to the General Procedure B, the product 3oa was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 50:1), 62.3 mg (61%), I/b > 20:1.
'H NMR (400 MHz, CDCls) 6 7.49-7.53 (m, 4H), 7.44 (d, J = 8.0 Hz, 2H), 7.13-7.18
(m, 3H), 7.02-7.11 (m, 3H), 6.28 (br s, 1H), 6.24 (d, J = 15.6 Hz, 1H), 5.95-6.03 (m,
1H), 3.59 (dd, J = 7.6 Hz, 0.8 Hz, 2H), 2.32 (d, 3H); *C NMR (100 MHz, CDCls) ¢
144.0, 136.6, 135.3 (q, J = 1.2 Hz), 133.1, 132.6, 132.0, 129.7, 129.321 (q, J = 32.4
Hz), 129.315, 128.6, 127.4, 127.3, 127.2, 126.7, 125.9 (q, J = 3.6 Hz), 125.2, 124.1 (q,
J = 270.3 Hz), 29.9, 21.6; HRMS (ESI-TOF) calcd for CysHp1FsNO,SSe [M+H]

(512.0410), found 512.0406.
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(E)-4-methyl-N-(2-(3-(thiophen-3-ylselanyl)prop-1-en-1-yl)phenyl)benzenesulfon
amide (3pa)

I
NHTs

3pa

According to the General Procedure B, the product 3pa was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 40:1), 75.3 mg (84%), I/b >
20:1. *H NMR (400 MHz, CDCl3) 6 7.49 (d, J = 8.4 Hz, 2H), 7.32 (dd, J = 4.8 Hz, 3.2
Hz, 1H), 7.27 (dd, J = 3.2 Hz, 1.2 Hz, 1H), 7.23 (dd, J = 8.0 Hz, 1.2 Hz, 1H),
7.07-7.15 (m, 4H), 7.01-7.05 (m, 2H), 6.03 (br s, 1H), 5.88-5.95 (m, 1H), 5.64 (d, J =
15.6 Hz, 1H), 3.33 (dd, J = 7.6 Hz, 0.8 Hz, 2H), 2.31 (s, 3H); *C NMR (100 MHz,
CDCl3) ¢ 143.9, 136.8, 133.19, 133.15, 131.6, 130.5, 129.8, 129.7, 128.4, 127.2,
126.8, 126.4, 126.0, 125.0, 122.3, 31.2, 21.7; HRMS (ESI-TOF) calcd for
C2oH20NO,S,Se [M+H]* (450.0101), found 450.0099.

(E)-N-(2-(3-(benzylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulfonamide

(39a)
(;(\/\Se
NHTs

3qga

According to the General Procedure B, the product 3ga was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 59.3 mg (65%), I/b >
20:1. *H NMR (400 MHz, CDClg) 6 7.51 (d, J = 8.4 Hz, 2H), 7.07-7.27 (m, 11H),
6.43 (s, 1H), 6.14 (d, J = 15.6 Hz, 1H), 5.91-5.99 (m, 1H), 3.64 (s, 2H), 3.10 (d, J =
7.2 Hz, 2H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl5) 6 143.9, 139.2, 136.5, 132.9,
132.3,130.7, 129.7, 129.1, 128.7, 128.3, 127.3, 127.0, 126.9, 126.8, 125.6, 27.2, 25.9,
21.6; HRMS (ESI-TOF) calcd for Cy3H.uNO,SSe [M+H]* (458.0693), found
458.0692.
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(E)-N-(2-(3-(ethylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulfonamide

(3ra)
o
NHTs

3ra

According to the General Procedure B, the product 3ra was obtained as a white solid
after silica gel chromatography (n-hexane/EtOAc = 50:1), 51.3 mg (65%), I/b > 20:1.
'H NMR (400 MHz, CDCls) 6 7.54 (d, J = 8.0 Hz, 2H), 7.27-7.29 (m, 1H), 7.14-7.17
(m, 3H), 7.05-7.12 (m, 2H), 6.34 (br s, 1H), 6.11 (d, J = 15.6 Hz, 1H), 5.94-6.02 (m,
1H), 3.17 (d, J = 7.6 Hz, 2H), 2.43 (g, J = 7.6 Hz, 2H), 2.32 (s, 3H), 1.31 (t, J = 7.6
Hz, 3H); *C NMR (100 MHz, CDCls) 6 144.0, 136.6, 133.0, 132.3, 131.1, 129.7,
128.3, 127.3, 127.1, 126.8, 125.4, 125.2, 25.0, 21.7, 17.1, 15.7; HRMS (ESI-TOF)
caled for C1gH22NO,SSe [M+H]" (396.0536), found 396.0532.

4-methyl-N-(2-(1-(p-tolylthio)allyl)phenyl)benzenesulfonamide (7aa)

: S
S0
NHTs

7aa

According to the General Procedure C, the product 7aa was obtained as a colorless oil
after silica gel chromatography (n-hexane/EtOAc = 50:1), 74.5 mg (91%), b/l > 20:1.
'H NMR (400 MHz, CDCl3) 6 7.54 (d, J = 8.4 Hz, 2H), 7.37 (d, J = 7.6 Hz, 1H), 7.29
(br s, 1H), 7.03-7.18 (m, 7H), 7.00 (d, J = 8.0 Hz, 2H), 5.83-5.92 (m, 1H), 4.96 (dt, J
=10.0 Hz, 1.2 Hz, 1H), 4.61 (dt, J = 16.8 Hz, 1.2 Hz, 1H), 4.18 (d, J = 8.0 Hz, 1H),
2.30 (s, 3H), 2.26 (s, 3H); *C NMR (100 MHz, CDCl3) 6 143.9, 138.6, 137.2, 135.0,
134.6, 133.7, 132.7, 129.8, 129.7, 129.3, 128.7, 128.5, 127.2, 126.4, 125.7, 117.6,
53.0, 21.6, 21.3; HRMS (ESI-TOF) calcd for C,3H2uNO,S, [M+H]* (410.1248),
found 410.1240.
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N-(2-(1-((3,5-dimethylphenyl)thio)allyl)phenyl)-4-methylbenzenesulfonamide

(7ba)
ﬁls
d\/
NHTs

7ba

According to the General Procedure C, the product 7ba was obtained as a colorless
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 70.3 mg (83%), b/l >
20:1. *H NMR (400 MHz, CDCls) 6 7.60 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.0 Hz, 1H),
7.30 (brs, 1H), 7.22-7.27 (m, 1H), 7.20 (d, J = 8.0 Hz, 2H), 7.12 (s, 1H), 7.11 (s, 1H),
6.87-6.90 (m, 3H), 5.88-5.97 (m, 1H), 5.05 (d, J = 10.4 Hz, 1H), 4.72 (d, J = 16.8 Hz,
1H), 4.25 (d, J = 7.6 Hz, 1H), 2.37 (s, 3H), 2.26 (s, 6H); *C NMR (100 MHz, CDCl5)
0 143.8, 138.7, 137.2, 135.0, 134.7, 132.7, 132.5, 130.6, 130.0, 129.7, 128.7, 128.6,
127.1, 126.3, 125.8, 117.6, 52.4, 21.6, 21.2; HRMS (ESI-TOF) calcd for
C24H26NO,S, [M+H]* (424.1405), found 424.1401.

N-(2-(1-((4-methoxyphenyl)thio)allyl)phenyl)-4-methylbenzenesulfonamide (7ca)

According to the General Procedure C, the product 7ca was obtained as a colorless oil
after silica gel chromatography (n-hexane/EtOAc = 40:1), 68.9 mg (81%), b/l > 20:1.
'H NMR (400 MHz, CDCls) 6 7.54 (d, J = 8.4 Hz, 2H), 7.36-7.38 (m, 2H), 7.11-7.18
(m, 5H), 6.99-7.04 (m, 2H), 6.70-6.74 (m, 2H), 5.85-5.93 (m, 1H), 4.94 (d, J = 10.4
Hz, 1H), 4.55 (dt, J = 16.8 Hz, 1.2 Hz, 1H), 4.08 (d, J = 8.0 Hz, 1H), 3.73 (s, 3H),
2.29 (s, 3H); *C NMR (100 MHz, CDCls) 6 160.3, 143.9, 137.1, 136.3, 135.0, 134.7,
132.6, 129.7, 128.6, 128.5, 127.2, 126.3, 125.6, 123.2, 117.4, 114.6, 55.4, 53.9, 21.6;
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HRMS (ESI-TOF) calcd for CosH2sNO3S, [M+H]" (426.1198), found 426.1191.

N-(2-(1-((3-fluorophenyl)thio)allyl)phenyl)-4-methylbenzenesulfonamide (7da)

L
W
NHTs

7da

According to the General Procedure C, the product 7da was obtained as a
light-yellow oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 68.6 mg
(83%), b/l = 12:1. *H NMR (400 MHz, CDCl3) § 7.53-7.56 (m, 2H), 7.35 (dd, J = 8.0
Hz, 1.2 Hz, 1H), 7.06-7.21 (m, 6H), 7.02 (br s, 1H), 6.94-6.97 (m, 1H), 6.85-6.90 (m,
1H), 6.79-6.82 (m, 1H), 5.83-5.91 (m, 1H), 5.04 (dt, J = 10.0 Hz, 0.8 Hz, 1H), 4.75
(dt, J = 16.8 Hz, 1.2 Hz, 1H), 4.36 (d, J = 7.6 Hz, 1H), 2.31 (s, 3H); *C NMR (100
MHz, CDCls3) ¢ 162.6 (d, J = 247.5 Hz), 144.1, 137.1, 135.8 (d, J = 7.6 Hz), 134.7,
134.5, 132.5, 130.3 (d, J = 8.5 Hz), 129.8, 129.0, 128.7, 127.7 (d, J = 3.0 Hz), 127.2,
126.8, 126.4, 118.8 (d, J = 22.4 Hz), 118.2, 114.9 (d, J = 21.0 Hz), 51.8, 21.6; HRMS
(ESI-TOF) calcd for CooH21FNO,S, [M+H]" (414.0998), found 414.1006.

4-methyl-N-(2-(1-((3-(trifluoromethyl)phenyl)thio)allyl)phenyl)benzenesulfonami

de (7ea)
F30/©\S
S0
NHTs

Tea

According to the General Procedure C, the product 7ea was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 79.7 mg (86%), b/l =
13:1. *H NMR (400 MHz, CDCls) § 7.60 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 7.6 Hz, 1H),
7.36-7.44 (m, 4H), 7.21-7.28 (m, 3H), 7.13-7.17 (m, 2H), 7.07 (br s, 1H), 5.89-5.98
(m, 1H), 5.10 (d, J = 10.4 Hz, 1H), 4.78 (d, J = 16.8 Hz, 1H), 4.46 (d, J = 7.6 Hz, 1H),

S25



2.37 (s, 3H); **C NMR (100 MHz, CDCls) 6 144.1, 137.0, 135.5, 135.0, 134.5, 134.4,
132.5,131.3 (g, J = 32.3 Hz), 129.8, 129.4, 129.0, 128.8 (q, J = 3.7 Hz), 128.7, 127.2,
126.9, 126.6, 124.5 (g, J = 3.7 Hz), 123.7 (g, J = 270.9 Hz), 118.3, 51.8, 21.5; HRMS
(ESI-TOF) calcd for CogHa1FsNO,S, [M+H]* (464.0966), found 464.0959.

ethyl 2-((1-(2-((4-methylphenyl)sulfonamido)phenyl)allyl)thio)acetate (7fa)

S

d\/
NHTs

Tfa

According to the General Procedure C, the product 7fa was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 64.1 mg (79%), b/l =
18:1. 'H NMR (400 MHz, CDCls) 6 8.11 (br s, 1H), 7.61-7.63 (m, 3H), 7.26-7.30 (m,
1H), 7.12-7.20 (m, 4H), 5.81-5.90 (m, 1H), 5.11 (d, J = 10.0 Hz, 1H), 4.72 (d, J =
16.8 Hz, 1H), 4.28-4.40 (m, 2H), 4.11 (d, J = 8.4 Hz, 1H), 3.15 (d, J = 16.4 Hz, 1H),
3.06 (d, J = 16.8 Hz, 1H), 2.36 (s, 3H), 1.35 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz,
CDCI3) 0 171.2, 143.5, 137.1, 135.1, 133.8, 131.6, 129.4, 128.8, 127.4, 127.3, 126.1,
125.9, 117.8, 62.3, 47.3, 33.0, 21.5, 14.3; HRMS (ESI-TOF) calcd for CyoH24NO4S;
[M+H]" (406.1147), found 406.1142.

N-(2-(1-(benzylthio)allyl)phenyl)-4-methylbenzenesulfonamide (7ga)

SBn

d\/
NHTs

7ga
According to the General Procedure C, the product 7ga was obtained as a light-yellow
oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 55.7 mg (68%), b/l =
6:1. 'H NMR (400 MHz, CDCl3) 6 7.55 (d, J = 8.0 Hz, 1H), 7.46-7.49 (m, 2H),
7.38-7.42 (m, 1H), 7.32 (d, J = 7.2 Hz, 2H), 7.22-7.28 (m, 1H), 7.11-7.14 (m, 4H),
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7.03-7.06 (m, 3H), 5.84-5.93 (m, 1H), 5.17 (d, J = 10.0 Hz, 1H), 4.66 (d, J = 16.8 Hz,
1H), 3.52-3.66 (m, 3H), 2.32 (s, 3H); *C NMR (100 MHz, CDCls) 6 143.5, 137.8,
136.6, 134.7, 134.6, 131.8, 129.4, 129.3, 128.9, 128.7, 128.0, 127.7, 127.0, 126.2,
125.7, 118.0, 46.3, 35.9, 21.5; HRMS (ESI-TOF) calcd for CpH2NO,S; [M+H]*
(410.1248), found 410.1243.

N-(2-(1-(cyclohexylthio)allyl)phenyl)-4-methylbenzenesulfonamide (7ha)

: S
>0
NHTs

7ha

According to the General Procedure C, the product 7ha was obtained as a colorless
oil after silica gel chromatography (n-hexane/EtOAc = 60:1), 38.6 mg (48%), b/l =
2:1. *H NMR (400 MHz, CDCls) 6 7.72 (br s, 1H), 7.62 (d, J = 8.0 Hz, 2H), 7.47 (d, J
= 8.0 Hz, 1H), 7.22-7.26 (m, 3H), 7.10-7.18 (m, 2H), 5.90-5.98 (m, 1H), 5.10 (d, J =
10.0 Hz, 1H), 4.78 (d, J = 16.8 Hz, 1H), 4.03 (d, J = 8.4 Hz, 1H), 2.45-2.51 (m, 1H),
2.39 (s, 3H), 1.70-1.93 (m, 4H), 1.26-1.45 (m, 6H); **C NMR (100 MHz, CDCl;) 6
143.8, 137.3, 135.6, 134.9, 132.1, 129.7, 128.6, 128.2, 127.1, 126.0, 125.0, 117.0,
46.9, 43.4, 33.6, 32.9, 26.0, 258, 25.7, 21.6; HRMS (ESI-TOF) calcd for
C2H2sNO,S, [M+H]* (402.1561), found 402.1558.

(E)-4-methyl-N-(2-(3-(thiophen-2-ylthio)prop-1-en-1-yl)phenyl)benzenesulfonami
de (7ia)

2N
NS
(:(\/\S
NHTs

7ia
According to the General Procedure C, the product 7ia was obtained as a light-yellow

oil after silica gel chromatography (n-hexane/EtOAc = 50:1), 49.8 mg (62%), I/b >
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20:1. *H NMR (400 MHz, CDCl) 6 7.45-7.47 (m, 2H), 7.41 (dd, J = 5.2 Hz, 1.2 Hz,
1H), 7.27-7.29 (m, 1H), 7.11-7.15 (m, 4H), 7.03-7.06 (m, 2H), 6.99 (dd, J = 5.2 Hz,
3.2 Hz, 1H), 5.93 (br s, 1H), 5.76-5.84 (m, 1H), 5.59 (d, J = 15.6 Hz, 1H), 3.28 (dd, J
= 7.6 Hz, 1.2 Hz, 1H), 2.31 (s, 3H); *C NMR (100 MHz, CDCls) § 143.9, 136.7,
135.4, 133.28, 133.26, 131.6, 130.6, 129.7, 129.4, 128.6, 127.9, 127.5, 127.4, 127.2,
1265, 125.1, 41.8, 21.7; HRMS (ESI-TOF) calcd for CxHzNO,S; [M+H]*
(402.0656), found 402.0653.

1-tosyl-1,2-dihydroquinoline (9)

)
Ts
9
The product 9, which is a known compound,'! was obtained as a white solid after
silica gel chromatography (n-hexane/EtOAc = 50:1), 17.0 mg (60%). *H NMR (400
MHz, CDCls) 6 7.70 (d, J = 8.0 Hz, 1H), 7.25-7.31 (m, 3H), 7.16-7.20 (m, 1H), 7.07
(d, J = 7.6 Hz, 2H), 6.93 (dd, J = 7.6 Hz, 1.2 Hz, 1H), 6.03 (d, J = 9.6 Hz, 1H), 5.58
(dt, J = 9.6 Hz, 4.0 Hz, 1H), 4.44 (dd, J = 4.0 Hz, 1.6 Hz, 2H), 2.34 (s, 3H); *C NMR
(100 MHz, CDCIs) ¢ 143.4, 136.4, 135.0, 129.6, 129.1, 128.1, 127.4, 126.9, 126.7,

126.5, 126.0, 124.0, 45.5, 21.6.

4-methyl-N-(2-(1-morpholinoallyl)phenyl)benzenesulfonamide (10)
)
N

©\)\/
NHTs

10
The product 10 was obtained as a colorless oil after silica gel chromatography
(n-hexane/EtOAc = 15:1), 54.4 mg (73%), b/l > 20:1. *H NMR (400 MHz, CDCls) §
11.32 (br s, 1H), 7.77 (d, J = 7.6 Hz, 2H), 7.48 (d, J = 8.0 Hz, 1H), 7.26 (d, J = 8.0 Hz,
2H), 7.17-7.21 (m, 1H), 6.93-7.01 (m, 2H), 5.71 (dt, J = 16.8 Hz, 10.0 Hz, 1H),
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5.07-5.13 (m, 2H), 3.71-3.81 (m, 4H), 3.63 (d, J = 9.2 Hz, 1H), 2.47-2.62 (m, 2H),
2.39 (s, 3H), 2.32-2.39 (m, 2H); *C NMR (100 MHz, CDCl5) J 143.7, 137.9, 136.8,
134.2, 129.7, 129.6, 128.6, 127.6, 127.0, 123.7, 119.6, 119.1, 74.9, 67.0, 51.0, 21.6;
HRMS (ESI-TOF) calcd for CooHasN,0sS [M+H]* (373.1586), found 373.1582.

4-(naphthalen-2-ylthio)-1-tosyl-1,2,3,4-tetrahydroquinoline (11)

S9N

N
|

Ts
11

According to the General Procedure C, the product 11 was obtained as a colorless oil
after silica gel chromatography (n-hexane/EtOAc = 40:1), 76.6 mg (86%). *H NMR
(400 MHz, CDCl3) & 7.88 (d, J = 8.0 Hz, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.63 (d, J =
8.4 Hz, 1H), 7.50-7.54 (m, 1H), 7.41-7.46 (m, 2H), 7.36-7.38 (m, 1H), 7.14-7.26 (m,
5H), 7.08 (s, 1H), 6.78 (d, J = 8.0 Hz, 2H), 3.92-3.99 (m, 1H), 3.58 (dd, J = 15.6 Hz,
7.6 Hz, 1H), 3.29 (dd, J = 15.6 Hz, 4.0 Hz, 1H), 2.60 (dd, J = 14.4 Hz, 5.2 Hz, 1H),
2.45 (dd, J = 14.4 Hz, 10.4 Hz, 1H), 2.16 (s, 3H); *C NMR (100 MHz, CDCls) 6
143.5, 137.0, 136.4, 134.7, 134.3, 133.2, 131.7, 131.0, 130.8, 129.5, 128.9, 128.6,
128.0, 127.6, 127.1, 127.0, 126.8, 124.7, 123.8, 121.3, 52.2, 40.8, 37.4, 21.4; HRMS
(ESI-TOF) calcd for CosH24NO,S, [M+H]* (446.1248), found 446.1245,

4-(naphthalen-2-ylsulfonyl)-1-tosyl-1,2,3,4-tetrahydroquinoline (12)

The product 12 was obtained as a colorless oil after silica gel chromatography

(n-hexane/EtOAc = 30:1-15:1), 39.6 mg (83%). ‘H NMR (400 MHz, CDCls) §
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7.94-7.98 (m, 2H), 7.86-7.88 (m, 1H), 7.67-7.72 (m, 3H), 7.64 (d, J = 8.4 Hz, 2H),
7.35-7.37 (m, 1H), 7.22-7.25 (m, 3H), 7.14-7.18 (m, 3H), 3.67-3.82 (m, 2H), 3.28 (dd,
J = 14.8 Hz, 8.4 Hz, 1H), 3.07-3.15 (m, 2H), 2.16 (s, 3H); *C NMR (100 MHz,
CDCls) 6 143.9, 137.0, 135.6, 135.4, 134.5, 134.4, 132.4, 130.9, 130.3, 129.7, 129.5,
129.3, 129.1, 128.4, 128.1, 127.5, 127.3, 127.2, 123.8, 117.0, 61.6, 30.7, 29.3, 21.4;
HRMS (ESI-TOF) calcd for CosH24NO4S, [M+H]* (478.1147), found 478.1142.
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5. Copies of NMR Spectra
(E)-4-methyl-N-(2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)benzenesulfonamide
(3aa)
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(E)-4-methyl-N-(4-methyl-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)benzenesulf

onamide (3ab)
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(E)-N-(4-methoxy-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesu

Ifonamide (3ac)
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(E)-N-(4-fluoro-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

onamide (3ae)
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(E)-N-(5-chloro-2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

onamide (3af)
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(E)-4-methyl-N-(2-(3-(phenylselanyl)prop-1-en-1-yl)-4-(trifluoromethyl)phenyl)b

enzenesulfonamide (3ag)

000°0-—

80T

mmv,mx
—om,mv
6ls'E

cmm,m\

PSS,
o
fEds
P09
#50'9-f
€097

922 Ly
bz LA
SN,;
LFE LA
T98'L
08g'2h
268 L
LOF'L
st
ELL
L1S'L]
TS
tes i
LES'L
1bs'e]

mvm,b_
OLS'L

D

I

Fooe |

Feol

Foot |

Feoz

o0 |

yloF

801
Mg.m

1.0 05

15

35 3.0 25 2.0

4.0

95 9.0 8.5 8.0 7.5 7.0

10.0

'H NMR (400 MHz, CDCls) of 3ag

§99'1E—

80F'0E—

TRL9L

GS.RW
1BbeLr
065721
PLOFTL
LTl
lzLsel
851zl

00z'sel
TTlLel
LOB'LTH
SEV'RTL

T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

T
200

3C NMR (100 MHz, CDCls) of 3ag

S37



(E)-N-(2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)acetamide (3ah)
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tert-butyl (E)-(2-(3-(phenylselanyl)prop-1-en-1-yl)phenyl)carbamate (3ai)
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(E)-N-(2-(3-((3,4-dimethylphenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzen

esulfonamide (3ba)
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(E)-4-methyl-N-(2-(3-(m-tolylselanyl)prop-1-en-1-yl)phenyl)benzenesulfonamide

(3ca)
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(E)-4-methyl-N-(2-(3-(o-tolylselanyl)prop-1-en-1-yl)phenyl)benzenesulfonamide
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(E)-N-(2-(3-((4-(tert-butyl)phenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzen

esulfonamide (3ea)
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(E)-N-(2-(3-((4-ethoxyphenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesul

fonamide (3fa)
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(E)-N-(2-(3-((3-methoxyphenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenes

ulfonamide (3ga)
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(E)-4-methyl-N-(2-(3-((4-(methylthio)phenyl)selanyl)prop-1-en-1-yl)phenyl)benze

nesulfonamide (3ha)
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(E)-4-methyl-N-(2-(3-(naphthalen-2-ylselanyl)prop-1-en-1-yl)phenyl)benzenesulf

onamide (3ia)

000°0-—

SLZT—

£25°E~,
1bsEs

cw.ﬁ.ﬁ_
alo'L

Se

A

0.0

05

1.0

15

T
2.0

24

3.0

35

2007

4.0

9.5

100

'H NMR (400 MHz, CDCls) of 3ia

Lo'le—

IsNE—

100 90 80 70 60 50 40 30 20

200 190 180 170 160 150 140 130 120 fpt%pm)
3C NMR (100 MHz, CDCls) of 3ia

210

S47



(E)-N-(2-(3-([1,1'-biphenyl]-4-ylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenes

ulfonamide (3ja)
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(E)-N-(2-(3-((4-fluorophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

onamide (3ka)
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(E)-N-(2-(3-((3-fluorophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

onamide (3la)
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(E)-N-(2-(3-((2-chlorophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulf

onamide (3ma)
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(E)-N-(2-(3-((3-bromophenyl)selanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesul

fonamide (3na)
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(E)-4-methyl-N-(2-(3-((4-(trifluoromethyl)phenyl)selanyl)prop-1-en-1-yl)phenyl)

benzenesulfonamide (30a)
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(E)-4-methyl-N-(2-(3-(thiophen-3-ylselanyl)prop-1-en-1-yl)phenyl)benzenesulfon

amide (3pa)
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(E)-N-(2-(3-(benzylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulfonamide
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(E)-N-(2-(3-(ethylselanyl)prop-1-en-1-yl)phenyl)-4-methylbenzenesulfonamide

(3ra)
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4-methyl-N-(2-(1-(p-tolylthio)allyl)phenyl)benzenesulfonamide (7aa)
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N-(2-(1-((3,5-dimethylphenyl)thio)allyl)phenyl)-4-methylbenzenesulfonamide

(7ba)
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N-(2-(1-((4-methoxyphenyl)thio)allyl)phenyl)-4-methylbenzenesulfonamide (7ca)
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N-(2-(1-((3-fluorophenyl)thio)allyl)phenyl)-4-methylbenzenesulfonamide (7da)
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4-methyl-N-(2-(1-((3-(trifluoromethyl)phenyl)thio)allyl)phenyl)benzenesulfonami

de (7ea)
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ethyl 2-((1-(2-((4-methylphenyl)sulfonamido)phenyl)allyl)thio)acetate (7fa)
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N-(2-(1-(benzylthio)allyl)phenyl)-4-methylbenzenesulfonamide (7ga)
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N-(2-(1-(cyclohexylthio)allyl)phenyl)-4-methylbenzenesulfonamide (7ha)
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(E)-4-methyl-N-(2-(3-(thiophen-2-ylthio)prop-1-en-1-yl)phenyl)benzenesulfonami
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1-tosyl-1,2-dihydroquinoline (9)
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4-methyl-N-(2-(1-morpholinoallyl)phenyl)benzenesulfonamide (10)
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4-methyl-N-(2-(1-morpholinoallyl)phenyl)benzenesulfonamide (10)

O Do
oS S = o o E S A
070 0N 00— — - o f= -
ﬁﬁﬁﬁﬁﬁﬁﬁ [ =3 " o~
NSNS [ j |
N
//CH2
h‘JH
L 0=85=0
1 I
| | I 1
"
‘. -[ |
1
|
50 150 140 130 120 110 100 90 80 70 50 50 40 30 20
1 {ppm)
A JoaJn P | }\h
| 0
X |
| j
N
)
¢ _=CHp
ﬁj ,
| NH
_ o
—1 0=s5=0 ;
_ <> '] —
Q £
- 2
SJ .
e CH [
3 1
A
é{ i
gl
L L]
j|
125 11.5 105 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
12 (ppm)

NOESY of 10

S69



4-(naphthalen-2-ylthio)-1-tosyl-1,2,3,4-tetrahydroquinoline (11)
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4-(naphthalen-2-ylthio)-1-tosyl-1,2,3,4-tetrahydroquinoline (11)
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4-(naphthalen-2-ylthio)-1-tosyl-1,2,3,4-tetrahydroquinoline (11)
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4-(naphthalen-2-ylsulfonyl)-1-tosyl-1,2,3,4-tetrahydroquinoline (12)
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