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General information

Unless otherwise noted, materials were obtained from commercial suppliers and used without
further purification. The instrument for electrolysis was dual display potentiostat (DJS-292B)
(made in China). The anodic electrode was graphite rod (¢ 6 mm) and cathodic electrode was
platinum plate (15 mm > 15 mm > 0.3 mm). Thin layer chromatography (TLC) employed glass
0.25 mm silica gel plates. Flash chromatography columns were packed with 300-400 mesh silica
gel in petroleum (boiling point was between 60-90 °C). Gradient flash chromatography was
conducted eluting with a continuous gradient from petroleum to the indicated solvent, and they
were listed as volume/volume ratios. The NMR spectra was recorded on a Bruker spectrometer at
400 MHz (*H NMR), 101 MHz (3*C NMR), 376 MHz (**F NMR). Chemical shifts were reported
relative to tetramethylsilane, dimethyl sulfoxide (2.50 ppm for H, 39.6 ppm for 13C) and
chloroform (7.26 ppm for 'H, 77.6 ppm for 3C). And all 'H, 3C and *°*F NMR data spectra were
reported in delta (6) units, parts per million (ppm) downfield from the internal standard. Coupling
constants are reported in Hertz (Hz). GC-MS spectra were recorded on a Shimadzu GC-MS

QP2010 Ultra.
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Experimental procedure
General procedure for the preparation of 3a ~ 3zl:3
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A suspension of potassium tert-butoxide (15.0 g, 2.6 equiv.) in THF (69.0 mL) was added to a
suspension of methyltriphenylphophonium bromide (34.3 g, 1.6 equiv.) in THF (138.0 mL). The
resulting yellow solution was stirred at room temperature for 1.5 h, upon which 3-1 (13.5 g, 60.0
mmol, 1.0 equiv.) was added. After the solution was refluxed overnight, the reaction mixture was
cooled to room temperature and quenched with acetic acid, followed by addition of EtOAc. The
organic layer was extracted with a saturated aqueous solution of NaHCOs. The combined aqueous
layers were acidified to pH = 1 with concentrated HCI and the organic layer extracted with EtOAcC.
The combined organic layers were washed with water, brine, dried with Na,SOa, and concentrated
in vacuo to afford the crude olefin product. Purification by column chromatography afforded 3-2
as a white solid.

In an oven-dried 100 mL round bottom flask equipped with a stir bar, 3-2 (2.5 mmol, 1.0 equiv.),
cyclopropylamine (3.0 mmol, 1.2 equiv.), DMF (0.5 mL) was injected into the flask by syringe.
Then DCM (5 mL) was injected into the flask by syringe. The mixture was cooled to 0 °C. DMAP
(61.0 mg, 0.5 mmol) and 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (528.0 mg, 3.4 mmol)
was then added. The mixture was allowed to warm to room temperature and was further stirred
overnight. The mixture was washed with saturated NaHCO3 and then neutralized with HCI (1.0 M)
until pH = 7.0. The mixture was then dried over anhydrous Na,SO4. After removal of the solvent
under reduced pressure, the residue was purified by silica-gel column chromatography to give the
products la.

In an oven-dried 100 mL round bottom flask equipped with a stir bar, 3-2 (2.5 mmol, 1 equiv.)
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NH2OMe*HCI (1.5 equiv.), triethylamine (5.0 equiv.). Then DCM (5 mL) was injected into the
flask by syringe it. After stirring for 10 min, EDCI (1.5 equiv.) and HOBT (1.5 equiv.) were added.
When the reaction was completed, the resulting mixture was extracted with DCM. The organic
phase was washed with aqueous HCI (1.0 M), saturated NaHCO3 solution, brine, dried over
NaxSOg, filtered and concentrated in vacuo. The residue was purified by silica gel column
chromatography to get substrate 1zd.

Analogues 1b ~ 1zl were synthesized by using similar procedures.

General procedure for the preparation of 3a-3zl:

In an oven-dried undivided three-necked bottle (25.0 mL) equipped with a stir bar,
Vinylanilides 1 (0.5 mmol), 1,2-diphenyldiselane 2a (0.5 mmol), "BusNBF4 (0.1 mmol, 32.9 mg),
MeCN (11.0 mL) was added. The bottle was equipped with graphite rod (¢ 6 mm, about 15 mm
immersion depth in solution) as the anode and platinum plate (15 mm > 15 mm > 0.3 mm) as the
cathode. The reaction mixture was stirred and electrolyzed at a constant current of 30 mA under
N2 atmosphere at 40 °C for 6 h. After completion of the reaction, as indicated by TLC and GC-MS,
the pure product was obtained by flash column chromatography on silica gel (petroleum ether :
ethyl acetate = 100 : 1).

General procedure for the preparation of 4a-4d:

In an oven-dried undivided three-necked bottle (25.0 mL) equipped with a stir bar, N-phenyl-2-
(1-phenylvinyl)benzamide 1a (0.5 mmol), diselane 3 (0.5 mmol), "BusNBF4 (0.1 mmol, 32.9 mg),
MeCN (11.0 mL) was added. The bottle was equipped with graphite rod (¢ 6 mm, about 15 mm
immersion depth in solution) as the anode and platinum plate (15 mm > 15 mm > 0.3 mm) as the
cathode. The reaction mixture was stirred and electrolyzed at a constant current of 20 or 30 mA
under N atmosphere at 40 °C for 6 h. After completion of the reaction, as indicated by TLC and
GC-MS, the pure product was obtained by flash column chromatography on silica gel (petroleum
ether : ethyl acetate = 100 : 1).

Procedure for the preparation of 5a:

Method 1: In an oven-dried undivided three-necked bottle (25.0 mL) equipped with a stir bar,

methyl 2-(1-phenylvinyl)benzoate (0.5 mmol), 1,2-diphenyldiselane (0.5 mmol), "BusNBF4 (0.1

mmol, 32.9 mg), MeCN (11.0 mL) was added. The bottle was equipped with graphite rod (¢ 6 mm,
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about 15 mm immersion depth in solution) as the anode and platinum plate (15 mm =15 mm x
0.3 mm) as the cathode. The reaction mixture was stirred and electrolyzed at a constant current of
30 mA under N atmosphere at 40 °C for 6.0 h. After completion of the reaction, as indicated by
TLC and GC-MS, the pure product was obtained by flash column chromatography on silica gel to
give the corresponding product 4a in 91% vyield. (petroleum ether : ethyl acetate = 100 : 1).

Method 2: To a solution of 3a in 1,2-dimethoxyethane at 0 °C was added 10% aqg. HCI. The
mixture was then heated at reflux for 30 min. Upon completion of the reaction, the resulting
mixture was diluted with EtOAc and washed with agq. NH4Cl and brine, dried over Na;SO4. The
solvent was then removed under vacuo. The residue was purified by column chromatography on
silica gel to give the corresponding product 5a in 80% yield.

Procedure for the preparation of 8a:

Method 1: In an oven-dried undivided three-necked bottle (25.0 mL) equipped with a stir bar,
(2-(prop-1-en-2-ylhphenyl)methanol (0.5 mmol), 1,2-diphenyldiselane (0.5 mmol), "BusNBF4 (0.1
mmol, 32.9 mg), MeCN (11.0 mL) was added. The bottle was equipped with graphite rod (¢ 6 mm,
about 15 mm immersion depth in solution) as the anode and platinum plate (15 mm <15 mm X
0.3 mm) as the cathode. The reaction mixture was stirred and electrolyzed at a constant current of
20 mA under N2 atmosphere at 40 °C for 3.0 h. After completion of the reaction, as indicated by
TLC and GC-MS, the pure product was obtained by flash column chromatography on silica gel to
give the corresponding product 8a in 82% vyield. (petroleum ether : ethyl acetate = 100 : 1).
Procedure for gram scale synthesis of 3a:

In an oven-dried undivided three-necked bottle (250.0 mL) equipped with a stir bar, N-phenyl-
2-(1-phenylvinyl)benzamide 1a (5.00 mmol, 1496.9 mg), 1,2-diphenyldiselane 2a (5.00 mmol,
1560.8mg), "BusNBF4 (5.0 mmol, 329.7 mg), MeCN (110.0 mL) was added. The bottle was
equipped with graphite rod (¢ 6 mm, about 15 mm immersion depth in solution) as the anode and
platinum plate (15 mm =15 mm > 0.3 mm) as the cathode. The reaction mixture was stirred and
electrolyzed at a constant current of 30 mA under N, atmosphere 40 °C temperature for 28 h, After
completion of the reaction, as indicated by TLC and GC-MS, The residue was purified by column

chromatography on silica gel to give the corresponding product 3a in 88% yield.
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Mechanism research

CV experiments:

Cyclic voltammetry was performed in a three-electrode cell connected to a schlenk line under
air at room temperature. The working electrode was a glassy carbon electrode, the counter
electrode a platinum wire. The reference was an Ag/AgCl electrode submerged in saturated
aqueous KCI solution. 10 mL of CH3CN containing 0.01 M "BusNBF4 were poured into the
electrochemical cell in all experiments. The scan rate is 0.1 V/s, ranging from 0 V to 3.5 V. The
peak potentials vs Ag/AgCl for used. An obvious oxidation peak of N-phenyl-2(1-
phenylvinyl)benzamide (1a) was observed at 2.2 V. The oxidation peak of 1,2-diphenyldiselane

(2a) could also observed at 2.0 V. So, 2a was oxidized preferentialy at the anode.

5.0x10™
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4.0x10°4— nlyz'dlphenyldlselane
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Figure S1 Cyclic voltammogram
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Detail descriptions for products:

s
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(Z2)-N,3-diphenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine

(3a) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 3a in 90% yield (204.5 mg) as a colorless oil. *H NMR (400 MHz,
DMSO-dg) & 7.90-7.88 (m, 2H), 7.69-7.67 (m, 1H), 7.59-7.49 (m, 4H), 7.38-7.28 (m,
7H), 7.21-7.06 (m, 6H), 4.20 (d, J = 12.0 Hz, 1H), 4.04 (d, J = 16.0 Hz, 1H); 3C
NMR (101 MHz, DMSO-de) & 156.68, 148.40, 146.24, 141.19, 132.64, 131.84,
130.20, 130.09, 129.60, 129.15, 128.95, 128.86, 128.36, 126.90, 124.96, 124.04,
123.44, 123.40, 122.63, 91.59, 37.52. HRMS (ESI) calcd for [C27H22NOSe]™:
456.0861 [M+H]*, found:456.0863

E5

(2)-3-phenyl-3-((phenylselanyl)methyl)-N-(m-tolyl)isobenzofuran-1(3H)-imine
(3b) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
=100:1) to give 3b in 75% yield (180.4 mg) as a light brown oil. *H NMR (400 MHz,
DMSO-dg) 6 7.92-7.90 (m, 1H), 7.69-7.67 (m, 1H), 7.60 (d, J = 8.0 Hz, 2H), 7.52-
7.51 (m, 2H), 7.38-7.34 (m, 4H), 7.30-7.26 (m, 1H), 7.21-7.06 (m, 6H), 6.90 (d, J =
4.0 Hz, 1H), 4.20 (d, J = 12.0 Hz, 1H), 4.03 (d, J = 16.0 Hz, 1H), 2.27 (s, 3H); 13C
NMR (101 MHz, DMSO-ds) 6 156.41, 148.30, 146.17, 141.15, 137.87, 132.50,
131.83, 130.17, 130.11, 129.52, 129.06, 128.87, 128.58, 128.28, 126.83, 124.91,
124.67, 124.02, 123.32, 122.57, 120.26, 91.38, 37.62, 21.23. HRMS (ESI) calcd for
[C2sH224NOSe]™: 470.1018 (M+H"), found:470.1019.

S8



(Z2)-N-(4-ethylphenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-
imine (3c) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3¢ in 90% yield (217.1 mg) as a colorless oil. 'H NMR
(400 MHz, DMSO-ds) § 7.86-7.84 (m, 1H), 7.69-7.68 (m, 1H), 7.59-7.49 (m, 4H),
7.39-7.28 (m, 5H), 7.17-7.11 (m, 7H), 4.19 (d, J = 12.0 Hz, 1H), 4.5 (d, J = 12.0 Hz,
1H), 2.58 (d, J = 60.0 Hz, 2H), 1.19 (t, J = 30.0 Hz, 3H); 3C NMR (101 MHz,
DMSO-de) 6 156.14, 148.20, 143.65, 141.22, 139.43, 132.37, 131.82, 130.22, 130.13,
129.46, 129.04, 128.85, 128.24, 128.05, 126.80, 124.90, 123.54, 123.26, 122.55,
91.40, 37.52, 27.82, 15.78. HRMS (ESI) calcd for [C2oH26NOSe]*: 484.1174 (M+H"),
found: 484.1176.

L
%

(Z2)-N-(4-(tert-butyl)phenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-

1(3H)-imine (3d) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3d in 77% yield (190.4 mg) as a colorless oil. *H NMR
(400 MHz, DMSO-dg) 6 7.90-7.88 (m, 1H), 7.67-7.65 (m, 1H), 7.61 (d, J = 8.0 Hz,
2H), 7.51-7.49 (m, 2H), 7.36-7.25 (m, 9H), 7.14-7.08 (m, 3H), 4.18 (d, J = 12.0 Hz,
1H), 4.04 (d, J = 12.0 Hz, 1H), 1.27 (s, 9H); 13C NMR (101 MHz, DMSO) § 156.16,
148.13, 146.27, 143.35, 141.16, 132.28, 131.96, 130.31, 130.09, 129.37, 128.96,
128.79, 128.17, 126.75, 125.39, 124.90, 123.35, 123.28, 122.47, 91.38, 37.73, 34.09,
31.31. HRMS (ESI) calcd for [CaiH3oNOSe]*: 512.1487 (M+H"), found: 512.1486.
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(Z)-N-(4-methoxyphenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-

1(3H)-imine (3e) Prepared according to general condition, but at a constant current of
20 mA, after work-up, the crude residue was purified by flash column
chromatography on silica gel (petroleum ether: ethyl acetate = 100:1) to give 3e in
48% vyield (116.4 mg) as a colorless oil. *H NMR (400 MHz, DMSO-ds) & 7.85-7.83
(m, 1H), 7.70-7.68 (m, 1H), 7.60-7.58 (m, 1H), 7,54-7.48 (m,1H), 7.39-7.35 (m, 4H),
7.31-7.27 (m, 3H), 7.17-7.12 (m, 3H), 6.88 (d, J =8.0 Hz, 2H), 4.18 (d, J =12.0 Hz,
1H), 4.08 (d, J =16.0 Hz, 1H), 3.75 (s, 3H); 1*C NMR (101 MHz, DMSO-de) &
156.13, 155.39, 147.95, 141.28, 138.76, 132.15, 131.81, 130.45, 130.14, 129.41,
129.04, 128.83, 128.20, 126.80, 125.33, 124.88, 123.12, 122.52, 113.93, 91.39, 55.21,
37.58. HRMS (ESI) calcd for [C2sH23KNO2Se]*: 524.0526 (M+H*), found: 524.0527.

ke
e
N\©\F

(Z2)-N-(4-fluorophenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-

i-mine (3f) Prepared according to general condition, after work-up, the crude residue
was purified by flash column chromatography on silica gel (petroleum ether: ethyl
acetate = 100:1) to give 3f in 68% yield (160.6 mg) as a white solid. *H NMR (400
MHz, DMSO-ds) J 7.77 (d, J = 8.0 Hz, 1H), 7.68 (m, J = 4.0 Hz, 1H), 7.59-7.49 (m,
4H), 7.39-7.28 (m, 5H), 7.25-7.21 (m, 2H), 7.16-7.08 (m, 5H), 4.20 (d, J = 12.0 Hz,
1H), 4.08 (d, J = 12.0 Hz, 1H); 3C NMR (101 MHz, DMSO-dg) & 158.95 (d, J =
242.4 Hz), 156.75, 148.29, 142.38 (d, J = 3.03 Hz), 141.07, 132.61, 131.76, 130.12 (d,
J=6.06 Hz), 129.56, 129.10, 128.93, 128.34, 126.86, 125.32 (d, J = 7.07 Hz), 124.95,
123.37, 122.61, 115.49, 115.27, 91.83, 37.41; *F NMR (376 MHz, DMSO-dg) J -
118.88. HRMS (ESI) calcd for [Ca7H21FNOSe]*: 474.0767 (M+H"), found: 474.0768.
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(Z2)-N-(4-chlorophenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-
I-mine (3g) Prepared according to general condition, after work-up, the crude residue
was purified by flash column chromatography on silica gel (petroleum ether: ethyl
acetate = 100:1) to give 3g in 78% yield (190.7 mg) as a light yellow oil. *H NMR
(400 MHz, DMSO-ds) 6 7.88 (d, J = 4.0 Hz, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.58-7.50
(m, 4H), 7.39-7.28 (m, 7H), 7.17-7.11 (m, 5H), 4.21 (d, J = 16.0 Hz, 1H), 4.06 (d, J
=12.0 Hz, 2H); *C NMR (101 MHz, DMSO-ds) & 157.31, 148.43, 145.07, 140.95,
132.78, 131.72, 130.15, 129.90, 129.61, 129.11, 128.94, 128.70, 128.38, 128.04,
126.86, 125.23, 124.95, 123.47, 122.64, 91.98, 37.34. HRMS (ESI) calcd for
[C27H21CINOSEe]*: 490.0471(M+H"), found: 490.0470.

s
ouy
SO

(Z)-N-(4-bromophenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-
imine (3h). Prepared according to general condition, but at a constant current of 20
mA for 6 h, after work-up, the crude residue was purified by flash column
chromatography on silica gel (petroleum ether: ethyl acetate = 100:1) to give 3h in
63% yield (168.0 mg) as a light yellow oil. 'H NMR (400 MHz, DMSO-dg) & 7.89 (d,
J = 8.0 Hz, 1H), 7.68-7.67 (m, 1H), 7.58-7.55 (m, 2H), 7.54-7.49 (m, 2H), 7.45-7.42
(m, 2H), 7.38-7.27 (m, 5H), 7.16-7.10 (m, 5H), 4.19 (d, J = 16.0 Hz, 1H), 4.06 (d, J =
12.0 Hz, 1H); 3C NMR (101 MHz, DMSO-dg) & 157.24, 148.32, 145.48, 140.83,
132.67, 131.74, 131.55, 130.08, 129.89, 129.52, 129.02, 128.85, 128.29, 126.79,
125.58, 124.90, 123.43, 122.57, 116.21, 91.90, 37.45. HRMS (ESI) calcd for
[C27H21BrNOSe]*: 533.9966(M+H"), found: 533.9966.
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(Z2)-N-(4-iodophenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-
im-ine (3i) Prepared according to general condition, but at a constant of 20 mA for 6
h, after work-up, the crude residue was purified by flash column chromatography on
silica gel (petroleum ether: ethyl acetate = 100:1) to give 3i in 55% yield (159.6 mg)
as a colorless oil. 'H NMR (400 MHz, DMSO-dg) 6 7.87-7.85 (m, 1H), 7.71-7.69 (m,
1H), 7.62-7.52 (m, 6H), 7.40-7.30 (m, 5H), 7.21-7.12 (m, 3H), 6.97-6.93 (m, 2H),
4.20 (d, J = 12.0 Hz, 1H), 4.06 (d, J = 12.0 Hz, 1H); 3C NMR (101 MHz, DMSO-ds)
o 157.20, 148.40, 145.97, 140.90, 137.44, 132.73, 131.66, 130.08, 129.81, 129.57,
129.05, 128.88, 128.32, 126.79, 125.80, 124.90, 123.41, 122.61, 91.88, 88.27, 37.25.
HRMS (ESI) calcd for [C27H21INOSe]*: 581.9828 (M+H™), found: 581.9829.

S;Q
CLe

(2)-3-phenyl-3-((phenylselanyl)methyl)-N-(4-(trifluoromethyl)phenyl)isobenzofu-
ran-1(3H)-imine (3j) Prepared according to general condition, after work-up, the
crude residue was purified by flash column chromatography on silica gel (petroleum
ether: ethyl acetate = 100:1) to give 3j in 55% yield (143.6 mg) as a colorless oil. *H
NMR (400 MHz, DMSO-ds) & 7.91-7.89 (m, 1H), 7.70-7.69 (m, 1H), 7.62-7.52 (m,
6H), 7.40-7.36 (m, 2H), 7.32-7.29 (m, 3H), 7.25 (d, J = 8.0 Hz, 2H), 7.17-7.09 (m,
3H), 4.24 (d, J = 12.0 Hz, 1H), 4.05 (d, J = 16.0 Hz, 2H); 3C NMR (101 MHz,
DMSO-dg) 6 158.06, 150.29, 148.69, 140.81, 133.08, 131.63, 130.14, 129.70, 129.57,
129.08, 128.97, 128.44, 126.81, 125.98 (q, J = 3.03 Hz), 124.99, 123.80 (q, J = 32.32
Hz), 123.64, 123.54, 123.32, 122.71, 92.23, 37.18. HRMS (ESI) calcd for
[C2sH21F3sNOSe]*: 524.0735 (M+H™), found: 524.0737.
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(Z2)-3-phenyl-3-((phenylselanyl)methyl)-N-(4(trifluoromethoxy)phenyl)isobenzof-
uran-1(3H)-imine (3k) Prepared according to general condition, after work-up, the
crude residue was purified by flash column chromatography on silica gel (petroleum
ether: ethyl acetate = 100:1) to give 3k in 72% yield (193.8 mg) as a light yellow oil.
IH NMR (400 MHz, DMSO-de) & 7.87 (d, J = 8.0 Hz, 1H), 7.69-7.68 (m, 1H), 7.59-
7.49 (m, 4H), 7.39-7.28 (m, 5H), 7.25-7.21 (m, 2H), 7.16-7.08 (m, 5H), 4.20 (d, J =
12.0 Hz, 1H), 4.08 (d, J = 12.0 Hz, 1H); 3C NMR (101 MHz, DMSO-ds) J 158.96 (d,
J = 242.4 Hz), 156.75, 148.29, 142.38 (d, J = 3.03 Hz), 141.07, 132.61, 131.76,
130.12 (d, J = 6.06 Hz), 129.56, 129.10, 128.93, 128.34, 126.86, 125.33 (d, J = 7.07
Hz), 124.95, 123.37, 122.61, 115.49, 115.27, 91.83, 37.41. F NMR (376 MHz,
DMSO-dg) & -118.88. HRMS (ESI) calcd for [CagH20FsNO2Se]*: 540.0684 (M+H™),
found: 540.0686.

S;Q
o
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SCF,
(Z2)-3-phenyl-3-((phenylselanyl)methyl)-N-(4-
((trifluoromethyl)thio)phenyl)isobenzofuran-1(3H)-imine (3I) Prepared according
to general condition, after work-up, the crude residue was purified by flash column
chromatography on silica gel (petroleum ether: ethyl acetate = 100:1) to give 3l in
78% yield (216.5 mg) as a colorless oil. 'TH NMR (400 MHz, DMSO-ds) ¢ 7.89 (d, J
= 8.0 Hz, 1H), 7.69-7.68 (m, 2H), 7.61-7.52 (m, 6H), 7.40-7.37 (m, 2H), 7.33-7.31 (m,
3H), 7.24-7.22 (m, 2H), 7.16-7.08 (m, 3H), 4.24 (d, J = 12.0 Hz, 1H), 4.06 (d, J = 8.0
Hz, 1H); 3C NMR (101 MHz, DMSO-ds) & 157.88, 149.48, 148.63, 140.75, 137.14,
132.99, 131.65, 131.31, 130.07, 129.63, 128.99, 128.92, 128.39, 128.25, 126.75,
124.96, 124.58, 123.57, 122.63, 116.96, 92.27, 37.15; 1°F NMR (377MHz, DMSO-d)

5 -42.56. HRMS (ESI) calcd for [CosH21FsNOSSe]*: 556.0456 (M+H*), found:
513



556.0457.

(Z2)-N-(3,4-dimethylphenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-
1(3H)-imine (3m) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3m in 78% yield (180.9 mg) as a colorless oil. *H NMR
(400 MHz, DMSO-ds) 6 7.89-7.87 (m, 1H), 7.70-7.68 (m, 1H), 7.61-7.59 (m, 2H),
7.53-7.50 (m, 2H), 7.38-7.35 (m, 4H), 7.30-7.27 (m, 1H), 7.17-7.11 (m, 4H), 7.07-
7.02 (m, 2H), 4.18 (d, J =12.0 Hz, 1H), 4.04 (d, J =12.0 Hz, 1H), 2.19 (S, 3H), 2.18
(s, 3H); 3C NMR (101 MHz, DMSO-dg) & 156.00, 148.12, 143.79, 141.21, 136.26,
132.26, 131.89, 131.82, 130.31, 130.19, 129.69, 129.42, 129.02, 128.80, 128.19,
126.79, 124.91, 124.87, 123.23, 122.51, 120.82, 91.22, 37.81, 19.71, 19.00.

HRMS (ESI) calcd for [C29H2sNOSe]*: 484.1174 (M+H™), found: 484.1176.

S
e
NCO

(2)-3-phenyl-3-((phenylselanyl)methyl)-N-(tetrahydro-2H-pyran-4yl)isobenzofu-
ran-1(3H)-imine (3n) Prepared according to general condition, after work-up, the
crude residue was purified by flash column chromatography on silica gel (petroleum
ether: ethyl acetate = 100:1) to give 3n in 75% yield (173.4 mg) as a white solid. *H
NMR (400 MHz, DMSO-ds) 6 7.66 (t, J = 8.0 Hz, 2H), 7.61-7.69 (m, 2H), 7.49 (t, J =
8.0 Hz, 1H), 7.44-7.37 (m, 5H), 7.30-7.28 (m, 1H), 7.24-7.17 (m, 3H), 4.14 (d, J =
12.0 Hz, 1H), 4.08 (d, J = 16.0 Hz, 1H), 3.86-3.83 (m, 1H), 3.78-3.75 (m, 1H), 3.68-
3.61 (m, 1H), 3.36-3.30 (m, 1H), 3.28-3.21 (m, 1H), 1.74-1.71 (m, 1H), 1.57-1.41(m,
2H); C NMR (101 MHz, DMSO-ds) & 156.45, 148.69, 142.30, 132.11, 131.40,
130.97, 130.22, 129.43, 129.33, 129.13, 128.38, 126.82, 125.13, 123.11, 122.71,

90.61, 66.10, 52.39, 37.46, 33.99. HRMS (ESI) calcd for [C2sH26NO2Se]*: 464.1123
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(M+H"), found: 464.1125.

SQQ
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(Z2)-3-phenyl-3-((phenylselanyl)methyl)-N-(thiazol-2-yl)isobenzofuran-1(3H)-imi-
ne (30) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 30 in 80% yield (184.6 mg) as a white solid. *H NMR (400 MHz,
DMSO-dg) & 7.98-7.96 (m, 1H), 7.80-7.78 (m, 1H), 7.71-7.69 (m, 3H), 7.61-7.54 (m,
2H), 7.52 (d, J = 4.0 Hz, 1H), 7.41-7.37 (m, 2H), 7.33-7.29 (m, 3H), 7.08-7.03 (m,
3H), 4.24 (d, J = 12.0 Hz, 1H), 4.12 (d, J = 16.0 Hz, 1H); *C NMR (101 MHz,
DMSO-ds) & 164.46, 160.23, 148.64, 139.91, 139.83, 133.51, 132.20, 130.04, 129.65,
129.09, 129.00, 128.97, 128.61, 126.97, 124.99, 123.75, 122.93, 118.76, 94.73, 37.84.
HRMS (ESI) calcd for [C24H19N20SSe]*: 463.0378 (M+H"*), found: 463.0378.

S;Q
o

(2)-3-phenyl-3-((phenylselanyl)methyl)-N-(pyridin-3-yl)isobenzofuran-1(3H)-
imi-ne (3p) Prepared according to general condition, after work-up, the crude residue
was purified by flash column chromatography on silica gel (petroleum ether: ethyl
acetate = 100:1) to give 3p in 57% yield (129.8 mg) as a white solid. *H NMR (400
MHz, DMSO-ds ) 6 8.50 (d, J = 2.40 Hz, 1H), 8.30 (dd, J = 1.20 Hz, J = 4.80 Hz, 1H),
7.92-7.90 (m, 1H), 7.70-7.69 (m, 1H), 7.60-7.52 (m, 5H), 7.40-7.36 (m, 2H), 7.33 -
7.28 (m, 4H), 7.16-7.08 (m, 3H), 4.20 (d, J = 12.0 Hz, 1H ), 4.09 (d, J = 16.0 Hz, 1H);
13C NMR (101 MHz, DMSO-ds) & 158.44, 148.54, 145.16, 144.96, 142.39, 140.77,
132.96, 131.80, 130.23, 130.02, 129.70, 129.68, 129.06, 128.97, 128.43, 126.90,
124.98, 123.79, 123.59, 122.70, 92.34, 37.39. HRMS (ESI) calcd for [C26H2:N20Se] ™
457.0814 (M+H"), found: 457.0815.

S15



%
(0= s

N%\ND
(Z2)-N-(benzo[d]thiazol-2-yl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-
1(3H)-imine (3q) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3q in 90% yield (230.2 mg) as a white solid. H NMR
(400 MHz, DMSO-ds) & 8.01-7.96 (m, 2H), 7.99 (d, J = 8.0 Hz, 1H), 7.82-7.81 (m,
1H), 7.74-7.72 (m, 2H), 7.68-7.61 (m, 2H), 7.50-7.31 (m, 7H), 7.05-6.97 (m, 3H),
4.31 (d, J = 16.0 Hz, 1H), 4.16 (d, J = 12.0 Hz, 1H); 3C NMR (101 MHz, DMSO-ds)
O 163.88, 162.44, 150.18, 148.98, 139.65, 134.65, 134.05, 132.22, 130.15, 129.61,
129.02, 128.91, 128.69, 126.88, 126.10, 125.04, 124.62, 124.13, 122.96, 122.02,
121.70, 95.33, 37.63. HRMS (ESI) calcd for [CasHaiN20Se]*: 513.0534(M+H"),
found: 513.0535.

e
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(2)-3-phenyl-3-((phenylselanyl)methyl)-N-(quinolin-5-yl)isobenzofuran-1(3H)-
imine (3r) Prepared according to general condition, after work-up, the crude residue
was purified by flash column chromatography on silica gel (petroleum ether: ethyl
acetate = 100:1) to give 3r in 29% vyield (73.2 mg) as a white solid. H NMR (400
MHz, DMSO-ds) & 8.81 (d, J = 2.8 Hz, 1H), 8.20 (d, J = 8.0 Hz, 1H), 7.94-7.92 (m,
2H), 7.73-7.71 (m, 1H), 7.68 (d, J = 1.6 Hz, 1H), 7.61-7.54 (m, 5H), 7.48, (dd, J = 4.0
Hz, J = 8.0 Hz, 1H), 7.39-7.28 (m, 5H), 7.12-7.07 (m, 3H), 4.24 (d, J = 12.0 Hz, 1H),
4.06 (d, J = 12.0 Hz, 1H); *C NMR (101 MHz, DMSO-ds) & 157.54, 149.19, 148.46,
145.27, 144.40, 140.90, 135.61, 135.61, 132.80, 131.68, 130.13, 129.90, 129.62,
129.26, 129.01, 128.89, 128.48, 128.32, 127.38, 126.74, 124.94, 123.48, 122.65,
121.56, 119.67, 91.90, 37.40. HRMS (ESI) calcd for [CaH22NaN20Se]*: 529.0790

(M+Na"), found: 527.0791.
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(Z2)-N-(isoquinolin-5-yl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-
imine (3s) Prepared according to general condition, after work-up, the crude residue
was purified by flash column chromatography on silica gel (petroleum ether: ethyl
acetate = 100:1) to give 3s in 46% yield (116.4 mg) as a white solid. *H NMR (400
MHz, CDCls) 6 9.18 (s, 1H), 8.46 (d, J = 8.0 Hz, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.90
(d, J = 12.0 Hz, 1H), 7.61 (s, 1H), 7.57-7.50 (m, 3H), 7.46-7.43 (m, 3H), 7.36-7.29 (m,
4H), 7.24-7.23 (m, 2H), 7.12-7.08 (m, 1H), 7.03-6.99 (m, 2H), 3.87-3.84 (m, 2H);
13C NMR (101 MHz, CDCls) & 158.44, 152.02, 148.78, 147.94, 143.06, 140.46,
136.89, 133.37, 132.39, 131.14, 130.27, 129.54, 129.01, 128.91, 128.60, 128.23,
127.39, 125.57, 125.23, 124.26, 122.20, 120.45, 118.37, 91.91, 39.89, 29.82. HRMS
(ESI) calcd for [C3oH22N20Se]*: 507.0970 (M+H™), found: 507.0972.

Se©
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(2)-N-(naphthalen-2-yl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-
1(3H)-imine (3t) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3t in 63% yield (159.0 mg) as a colorless oil. 'TH NMR
(400 MHz, DMSO-ds) 6 7.97-7.95 (m, 1H), 7.87-7.83 (m, 2H), 7.78 (d, J = 8.0 Hz,
1H), 7.72-7.69 (m, 2H), 7.61-7.60 (m, 2H),7.58-7.53 (m, 2H), 7.48-7.35 (m, 7H),
7.30-7.27 (m, 1H ), 7.14-7.06 (m, 3H), 4.22 (d, J = 12.0 Hz, 1H), 4.05 (d, = 12.0 Hz,
1H); *C NMR (101 MHz, DMSO-ds) & 157.06, 148.35, 144.01, 141.01, 133.71,
132.63, 131.88, 130.44, 130.14, 130.08, 129.58, 129.07, 129.04, 128.87, 128.87,

128.26, 127.55, 127.48, 126.83, 126.17, 124.92, 123.93, 123.44, 122.62, 119.85,
91.68, 37.70. HRMS (ESI) calcd for [C3iH24NOSe]™: 506.1018 (M+H"), found:
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506.1020.

»

(Z2)-N-(2,3-dihydro-1H-inden-5-yl)-3-phenyl-3((phenylselanyl)methyl)isobenzofu-
ran-1(3H)-imine (3u) Prepared according to general condition, after work-up, the
crude residue was purified by flash column chromatography on silica gel (petroleum
ether: ethyl acetate = 100:1) to give 3u in 63% yield (131.7 mg) as a colorless oil. 'H
NMR (400 MHz, DMSO-ds) § 7.86-784 (m, 1H), 7.69-7.67 (m, 1H), 7.58-7.48 (m,
4H), 7.38-7.34 (m, 4H), 7.31-7.27 (m, 1H), 7.18-7.11 (m, 4H), 7.08 (s, 1H), 7.00-
6.97 (m, 1H), 4.20 (d, J = 16.0 Hz, 1H), 4.02 (d, J = 12.0 Hz, 1H), 2.80 (q, J =8.0 Hz,
4H), 2.00 (p, J =8.0 Hz, 2H); *C NMR (101 MHz, DMSO-ds) & 155.91, 148.19,
14431, 144.13, 141.26, 139.32, 132.30, 131.76, 130.30, 130.21, 129.43, 129.04,
128.83, 128.22, 126.77, 124.88, 124.19, 123.23, 122.49, 121.55, 119.32, 91.24, 37.58,
32.60, 31.99, 25.36. HRMS (ESI) calcd for [CaoH26NOSe]*: 496.1174 (M+H™"), found:
496.1176.

8.0
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(Z2)-N-(4-phenoxyphenyl)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-
1(3H)-imine (3v) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3v in 78% vyield (213.2 mg) as a colorless oil. *H NMR
(400 MHz, DMSO-dg) 6 7.86 (d, J = 8.0 Hz, 1H), 7.70-7.68 (m, 1H), 7.61-7.53 (m,
5H), 7.38-7.27 (m, 10H), 7.13 (s, 7.13), 7.02 (d, J = 8.0 Hz, 2H), 6.94 (d, J = 8.0 Hz,
2H), 4.20 (d, J = 16.0 Hz, 1H), 4.08 (d, J = 12.0 Hz, 1H); ¥C NMR (101 MHz,
DMSO-de) 6 157.14, 156.24, 152.91, 148.18, 141.51, 141.12, 132.42, 131.73, 130.25,

130.14, 130.06, 129.48, 129.01, 128.87, 128.26, 126.74, 125.43, 124.94, 123.26,

122.55, 119.07, 118.36, 91.71, 37.39. HRMS (ESI) calcd for [CzsH2sNO2Se]*:
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548.1123 (M+H"), found: 548.1126.
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(Z2)-N-cyclopropyl-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine
(3w) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 3w in 66% yield (138.1 mg) as a colorless oil. 'H NMR (400 MHz,
DMSO-ds) & 7.67-7.60 (m, 4H), 7.48-7.37 (m, 6H), 7.32-7.28 (m, 1H), 7.23-7.20 (m,
3H), 4.07 (d, J = 16.0 Hz, 1H), 4.02 (d, J = 12.0 Hz, 1H), 3.25-3.19 (m, 1H), 0.81-
0.61 (m, 4H); *C NMR (101 MHz, DMSO-ds) § 157.50, 147.88, 141.95, 132.03,
131.48, 130.53, 129.82, 129.17, 129.08, 128.81, 128.10, 126.81, 124.90, 122.53,
122.33, 90.21, 38.00, 29.72, 8.08. HRMS (ESI) calcd for [C24H2sNOSe]*: 420.0861
(M+H"), found: 420.0862.

‘%Q

(Z2)-N-cyclopentyl-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine
(3x) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 3x in 45% yield (107.0 mg) as a colorless oil. *H NMR (400 MHz,
DMSO-ds) 6 7.67-7.62 (m, 4H), 7.48-7.36 (m, 6H), 7.31-7.27 (m, 1H), 7.23-7.17 (m,
3H), 4.08 (d, J = 12.0 Hz, 1H), 4.03 (d, J = 16.0 Hz, 1H), 3.99-3.96 (m, 1H), 1.92-
1.87 (m, 1H), 1.70-1.66 (m, 3H), 1.54-1.43 (m, 4H); 3C NMR (101 MHz, DMSO-ds)
0 155.93, 148.22, 142.12, 131.65, 131.50, 130.52, 129.99, 129.02, 128.97, 128.72,
127.96, 126.61, 124.75, 122.64, 122.36, 89.85, 57.20, 37.87, 34.17, 34.00, 23.98,
23.95. HRMS (ESI) caled for [CasH2sNNaOSe]™: 470.0994 (M+Na*), found:
470.0995.
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(Z)-N-cycloheptyl-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine
(3y) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 3y in 41% yield (92.3 mg) as a colorless oil. *H NMR (400 MHz,
DMSO-dg) & 7.66-7.60 (m, 4H), 7.48-7.36 (m, 6H), 7.31-7.27 (m, 1H), 7.21-7.19 (m,
3H), 4.09 (d, J = 16.0 Hz, 1H), 4.02 (d, J = 16.0 Hz, 1H), 3.76 (s, 1H), 1.84-1.80 (m,
1H), 1.65-1.29 (m, 11H); 3C NMR (101 MHz, DMSO-ds) & 148.22, 142.16, 131.52,
131.34, 130.63, 130.18, 129.04, 129.00, 128.76, 128.00, 126.58, 124.79, 122.70,
122.38, 89.75, 56.97, 37.76, 35.99, 35.80, 28.15, 28.05, 24.08. HRMS (ESI) calcd for
[C2sHaoNOSe]*: 476.1487 (M+H*), found: 479.1489.

5t

(Z2)-N-cyclooctyl-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine
(3z) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 3z in 53% vyield (129.5 mg) as a colorless oil. *H NMR (400 MHz,
DMSO-dg) & 7.66-7.60 (m, 4H), 7.49-7.37 (m, 6H), 7.31-7.27 (m, 1H), 7.21-7.18 (m,
3H), 4.10 (d, J = 12.0 Hz, 1H), 4.02 (d, J = 12.0 Hz, 1H), 3.83-3.81 (m, 1H), 1.74-
1.38 (m, 14H); C NMR (101 MHz, DMSO-ds) & 154.66, 148.26, 142.14, 131.55,
131.29, 130.66, 130.16, 129.05, 129.01, 128.77, 128.01, 126.57, 124.77, 122.72,
122.40, 89.77, 55.95, 37.81, 33.30, 33.11, 27.17, 27.10, 25.19, 23.79, 23.43. HRMS
(ESI) calcd for [C29H31NNaOSe]*: 512.1463 (M+Na"), found: 512.1465.
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(Z2)-N-octyl-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine

(3za) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
=100:1) to give 3za in 77% yield (189.1 mg) as a colorless oil. *H NMR (400 MHz,
DMSO-dg) & 7.67-7.64 (m, 2H), 7.62-7.60 (m, 2H), 7.49-7.35 (m, 6H), 7.31-7.28 (m,
1H), 7.20-7.19 (m, 3H), 4.07 (d, J = 16.0 Hz, 1H), 4.01 (d, J = 16.0 Hz, 1H), 3.35-
3.30 (m, 1H), 3.24-3.17 (m, 1H), 1.58-1.43 (m, 2H), 1.29-1.24 (m, 10H), 0.85-0.81
(m, 3H); 13C NMR (101 MHz, DMSO-ds) & 156.46, 148.26, 141.98, 131.58, 130.57,
129.97, 129.09, 128.96, 128.70, 128.00, 126.60, 124.81, 122.57, 122.44, 89.89, 46.69,
37.78, 31.39, 30.56, 28.98, 28.85, 27.18, 22.21, 14.05. HRMS (ESI) calcd for
[C2oH24NOSe]*: 492.1800 (M+H"), found: 492.1802.

»
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(Z2)-3-phenyl-3-((phenylselanyl)methyl)-N-tetradecylisobenzofuran-1(3H)-imine

(3zb) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
=100:1) to give 3zb in 80% yield (230.0 mg) as a colorless oil. *H NMR (400 MHz,
CDCls) 6 7.84 (d, J = 8.0 Hz, 1H), 7.50-7.47 (m, 2H), 7.39-7.23 (m, 8H), 7.19-7.11
(m, 3H), 3.87 (d, J = 12.0 Hz, 1H), 3.75 (d, J = 12.0 Hz, 1H), 3.53-3.40 (m, 2H),
1.72-1.65(m, 2H ), 1.38-1.26 (m, 22H), 0.89-0.86 (m, 3H); 3C NMR (101 MHz,
CDCIs) 0 157.78, 147.77, 141.48, 133.31, 131.12, 130.98, 130.65, 128.97, 128.87,
128.68, 128.13, 127.12, 125.07, 123.32, 121.84, 89.89, 47.68, 39.95, 39.58, 31.99,
31.02, 29.78, 29.73, 29.65, 29.43, 27.78, 22.76, 14.22. HRMS (ESI) calcd for
[CasH4sNOSe]*: 576.2739 (M+H™), found: 576.2742.
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(Z2)-N’-(3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)ylidene)benzohy-
drazide (3zc) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3zc in 88% yield (218.9 mg) as a white solid. *H NMR
(400 MHz, DMSO-ds) & 10.38 (s, 1H), 7.81-7.74 (m, 5H), 7.69-7.66 (m, 1H), 7.59-
7.56 (M, 1H), 7.52-7.48 (m, 4H), 7.43-7.38 (m, 4H), 7.34-7.31 (m, 1H), 7.14-7.10 (m,
2H), 7.07-7.04 (m, 1H), 4.24 (d, J = 12.0 Hz, 1H), 4.00 (d, J = 16.0 Hz, 1H); 3C
NMR (101 MHz, DMSO-ds) 6 163.28, 153.58, 147.27, 141.00, 134.02, 131.79,
131.70, 131.46, 130.41, 129.57, 129.01, 128.72, 128.54, 128.37, 128.30, 127.81,
126.78, 125.23, 122.68, 121.81, 93.46, 37.94. HRMS (ESI) calcd for
[C2sH23N20,Se]*: 513.0534 (M+H*), found: 513.0535.

5
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(Z2)-3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-one O-methyl oxime
(3zd) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
=100:1) to give 3zd in 94% yield (192.3 mg) as a colorless oil. *H NMR (400 MHz,
DMSO-ds) 6 7.62-7.58 (m, 4H), 7.44-7.43 (m, 6H), 7.32-7.29 (m, 1H), 7.20-7.17 (m,
3H), 4.08 (d, J = 12.0 Hz, 1H), 4.00 (d, J = 12.0 Hz, 1H), 3.84 (s, 3H); 3C NMR (101
MHz, DMSO-ds) & 154.43, 146.06, 141.04, 132.32, 131.19, 130.18, 129.47, 129.05,
128.81, 128.34, 127.90, 126.95, 124.96, 122.77, 121.06, 92.96, 62.07, 37.89. HRMS
(ESI) calcd for [C22H20NO2Se]™: 410.0654 (M+H™), found: 410.0655.
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N-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine  (3ze) Prepared
according to general condition, after work-up, the crude residue was purified by flash
column chromatography on silica gel (petroleum ether: ethyl acetate = 100:1) to give
3ze in 54% yield (102.2 mg) as a colorless oil. 'H NMR (400 MHz, DMSO-ds) & 7.86
-7.84 (m, 1H), 7.63-7.53 (m, 3H), 7.42-7.40 (m, 2H), 7.28-7.19 (m, 5H), 7.09-7.03 (m,
3H), 6.01 (t, J = 4.0 Hz, 1H), 3.78-3.58 (m, 2H); 13C NMR (101 MHz, DMSO-ds) &
157.61, 146.40, 145.60, 132.23, 131.71, 130.84, 129.92, 129.31, 129.18, 128.61,
126.83, 123.68, 123.28, 123.18, 122.47, 82.52, 31.57. HRMS (ESI) calcd for
[C21H1sNOSe]*: 380.0548 (M+H™), found: 380.0549.
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(2)-5-methoxy-N-phenyl-3-(phenyl(phenylselanyl)methyl)isobenzofuran-1(3H)-
imine (3zf) Prepared according to general condition, after work-up, the crude residue
was purified by flash column chromatography on silica gel (petroleum ether: ethyl
acetate = 100:1) to give 3zf in 41% yield (100.0 mg) as a colorless oil. *H NMR (400
MHz, DMSO-ds) J 7.52-7.48 (m, 3H), 7.39-7.35 (m, 2H), 7.31-7.25 (m, 8H), 7.10-
7.04 (m, 4H), 6.93-6.91 (m, 1H), 6.10 (d, J = 4.0 Hz, 1H), 5.32 (d, J = 3.2 Hz, 1H),
3.82 (s, 3H); 13C NMR (101 MHz, DMSO-de) & 162.94, 157.24, 146.97, 137.51,
133.24, 129.69, 129.17, 128.22, 127.92, 127.85, 124.81, 124.06, 123.71, 123.35,
116.95, 107.60, 85.74, 56.26, 49.33. HRMS (ESI) calcd for [CasH2sKNOSe]":

524.0526 (M+K™), found: 524.0527.
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(Z2)-7-methyl-N-phenyl-3-(phenyl(phenylselanyl)methyl)isobenzofuran-1(3H)-
imine (3zg) Prepared according to general condition, after work-up, the crude residue
was purified by flash column chromatography on silica gel (petroleum ether: ethyl
acetate = 100:1) to give 3zg in 36% yield (84.3 mg) as a colorless oil. 'H NMR (400
MHz, DMSO-ds) 6 7.52 -7.48 (m, 4H), 7.38-7.34 (m, 2H), 7.27-7.20 (m, 8H), 7.13-
7.07 (m, 4H), 6.11 (d, J = 4.0 Hz, 1H), 5.22 (d, J = 4.0 Hz, 1H), 2.36 (s, 3H); 13C
NMR (101 MHz, DMSO-de) & 157.07, 146.41, 144.58, 142.22, 137.29, 132.96,
130.14, 129.35, 129.30, 129.20, 128.77, 128.23, 127.88, 127.56, 127.43, 123.84,
123.36, 122.87, 85.55, 49.32, 21.53. HRMS (ESI) calcd for [C2sH24NOSe]™:
470.1018 (M+H"), found: 470.1019.

(Z2)-N-phenyl-3-(2-(phenylselanyl)propan-2-yl)isobenzofuran-1(3H)-imine  (3zh)
Prepared according to general condition, after work-up, the crude residue was purified
by flash column chromatography on silica gel (petroleum ether: ethyl acetate = 100:1)
to give 3zh in 49% yield (130.0 mg) as a colorless oil. tH NMR (400 MHz, DMSO-ds)
§ 8.05-8.03 (M, 1H), 7.36-7.27 (m, 8H), 7.22-7.18 (m, 2H), 7.06-7.00 (m, 3H), 4.84 (s,
1H), 1.56 (s, 3H), 1.30 (s, 3H); 3C NMR (101 MHz, DMSO-dg) & 150.81, 146.86,
138.29, 135.87, 131.13, 129.02, 128.49, 128.36, 128.16, 127.71, 127.51, 127.39,
126.25, 123.24, 122.88, 80.15, 50.21, 28.22, 26.36. HRMS (ESI) calcd for
[C23H22NOSe]*: 408.0861 (M+H"), found: 408.0862.

Se
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(Z2)-3-methyl-N-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-imine (3zi)
Prepared according to general condition, after work-up, but at a constant current of 40

mA for 4 h, the crude residue was purified by flash column chromatography on silica
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gel (petroleum ether: ethyl acetate = 100:1) to give 3zi in 67% yield (131.67 mg) as a
colorless oil. 'H NMR (400 MHz, CDCls) § 7.95 (d, J = 8.0 Hz, 1H), 7.47-7.43 (m,
1H), 7.41-7.37 (m, 1H), 7.33-7.24 (m, 6H), 7.18-7.13 (m, 2H), 7.11-7.06 (m, 3H),
3.48-3.41 (m, 2H), 1.72 (s, 1H); 3C NMR (101 MHz, CDClz) § 157.45, 148.90,
146.68, 133.36, 131.83, 131.42, 130.37, 129.15, 129.00, 128.63, 127.27, 123.97,
123.93, 123.76, 120.82, 88.95, 39.49, 26.40.

p
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(Z2)-N-phenyl-3-((phenylselanyl)methyl)-3-(p-tolyl)isobenzofuran-1(3H)-imine
(3zj) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
=100:1) to give 3zj in 87% yield (203.8 mg) as a colorless oil. *H NMR (400 MHz,
DMSO-dg) & 7.87-7.86 (m, 1H), 7.65-7.63 (m, 1H), 7.52 (s, 1.96), 7.44-7.42 (m, 2H),
7.34-7.27 (m, 4H), 7.19-7.06 (m, 8H), 4.15 (d, J = 16.0 Hz, 1H), 4.02 (d, J = 12.0 Hz,
1H), 2.24 (s, 3H); *C NMR (101 MHz, DMSO-ds) & 156.61, 148.42, 146.23, 138.13,
137.64, 132.44, 131.79, 130.16, 130.09, 129.40, 129.33, 129.03, 128.73, 126.78,
124.88, 123.88, 123.33, 122.52, 91.50, 37.49, 20.63. HRMS (ESI) calcd for
[C28H24NOSe]*: 470.1018 (M+H+), found:470.1019.
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3-(4-Chlorophenyl)-N-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-

imi-ne (3zk) Prepared according to general condition, after work-up, the crude
residue was purified by flash column chromatography on silica gel (petroleum ether:
ethyl acetate = 100:1) to give 3d in 85% yield (207.8 mg) as a colorless oil. *H NMR
(400 MHz, DMSO-ds) J 7.88-7.86 (m, 1H), 7.70-7.68 (m, 1H), 7.60-7.51 (m, 4H),
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7.45-7.43 (m, 2H), 7.34-7.27 (m, 4H), 7.18-7.07 (m, 6H), 4.17 (d, J = 16.0 Hz, 1H),
4.05 (d, J = 16.0 Hz, 1H); 3C NMR (101 MHz, DMSO-ds) & 156.25, 147.92, 146.04,
140.06, 133.07, 132.66, 131.84, 129.96, 129.68, 129.06, 128.83, 128.79, 126.96,
126.86, 124.03, 123.44, 123.34, 122.54, 91.08, 37.23. HRMS (ESI) calcd for
[Ca0H22F3N20SSe]*: 611.0519 (M+H"), found: 611.0521.

3
O g

(2)-3-((phenylselanyl)methyl)-3-(p-tolyl)-N-(6(trifluoromethoxy)benzo[d]thiazol-
2-yl)isobenzofuran-1(3H)-imine (3zl) Prepared according to general condition, after
work-up, the crude residue was purified by flash column chromatography on silica gel
(petroleum ether: ethyl acetate = 100:1) to give 3d in 53% vyield (161.7 mg) as a
colorless oil. 'H NMR (400 MHz, DMSO-dg) ¢ 8.10 (d, J = 0.16 Hz, 1H), 8.01-7.95
(m, 2H), 7.78-7.77 (m, 1H), 7.49-7.39 (m, 5H), 7.69-7.61 (m, 2H), 7.58-7.54 (m, 2H),
7.47-7.45 (m, 1H), 7.32-7.30 (m, 2H), 7.24-7.22 (m, 2H), 7.03-6.94 (m, 3H), 4.30 (d,
J = 12.0 Hz, 1H), 4.16 (d, J = 12.0 Hz, 1H); 2.28 (s, 3H); 3C NMR (101 MHz,
DMSO-de) 6 165.53, 163.19, 149.25, 149.08, 144.84, 138.25, 136.50, 135.71, 134.23,
132.20, 130.15, 129.60, 129.52, 128.90, 128.78, 126.81, 125.05, 124.20, 123.09,
122.96, 119.88, 114.90, 95.76, 37.51, 20.68. °F NMR (376 MHz, DMSO-ds) & -
56.96. HRMS (ESI) calcd for [CasH3sN203Se]*: 599.1807 (M+H*), found: 599.1810.

e
pa iy

SNy
N
2-(diethylamino)ethyl(Z)-4-((3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-
1(3H)-ylidene)amino)benzoate (3zm) Prepared according to general condition, after
work-up, the crude residue was purified by flash column chromatography on silica gel

(petroleum ether: ethyl acetate = 100:1) to give 3zm in 45% vyield (134.5 mg) as a
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colorless oil. *H NMR (400 MHz, DMSO-ds) & 7.90-7.85 (m, 3H), 7.72-7.70 (m, 1H),
7.61-7.53 (m, 4H), 7.39-7.29 (m, 5H), 7.18-7.11 (m, 5H), 4.29 (t, J = 12.0 Hz, 2H),
4.22 (d, J = 12.0 Hz, 1H), 4.04 (d, J = 12.0 Hz, 1H), 2.76 (t, J = 12.0 Hz, 2H), 2.54 (d,
J=8.0 Hz, 4H); 0.97 (t, J = 8.0 Hz, 6H); *C NMR (101 MHz, DMSO-ds) & 165.58,
157.72, 151.13, 148.60, 140.77, 132.98, 131.62, 130.08, 129.65, 129.03, 128.89,
128.36, 126.74, 125.05, 124.92, 123.56, 123.09, 122.66, 92.09, 62.96, 50.83, 47.10,
37.23,23.14, 19.31, 13.58, 12.13. HRMS (ESI) calcd for [CasHssN203Se]*: 599.1807
(M+H"), found: 599.1810.

(Z2)-3-(4-chlorophenyl)-N-(((4S,4aR,10aS)-7-isopropyl-4,10a-dimethyl-
1,2,3,4,4a,9,10,10a-octahydrophenanthren-4-yl)methyl)-3-
((phenylselanyl)methyl)isobenzofuran-1(3H)-imine (3zn) Prepared according to
general condition, after work-up, the crude residue was purified by flash column
chromatography on silica gel (petroleum ether: ethyl acetate = 100:1) to give 3zn in
34% yield (116.0 mg) as a colorless oil. tH NMR (400 MHz, DMSO-ds) 6 7.68-7.58
(m, 4H), 7.50-7.36 (m, 6H ), 7.22-7.12 (m, 4H), 6.94-6.91 (m, 1H), 6.77-6.74 (M, 1H),
4.09-4.00 (m, 2H), 3.28 (d, J = 12.0 Hz, 1H), 3.00 (d, J = 12.0 Hz, 1H), 2.77-2.69 (m,
2H), 2.25-2.20 (m, 1H), 1.76-1.49 (m, 6H), 1.38-1.22 (m, 3H), 1.14-1.11 (m, 8H),
0.91-0.89 (m, 3H); *C NMR (101 MHz, DMSO-ds) & 156.04, 144.88, 140.98, 134.62,
132.83, 131.72, 131.56, 131.37, 130.52, 129.34, 129.06, 128.75, 126.93, 126.65,
124.35, 122.68, 89.38, 57.68, 44.63, 40.23, 40.02, 39.81, 39.60, 39.39, 39.18, 38.97,
38.35, 37.13, 36.99, 33.00, 30.16, 25.35, 24.06, 19.49, 18.65, 18.26; HRMS (ESI)
calcd for [C41H4sCINOSe]™: 682.2349 (M+H"), found: 682.2348.
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(2)-3-((methylselanyl)methyl)-N,3-diphenylisobenzofuran-1(3H)-imine

(4a) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 4a in 48% yield (94.2 mg) as a colorless oil. 'H NMR (400 MHz,
DMSO-dg) & 7.88 (d, J = 8.0 Hz, 1H), 7.75 (d, J = 4.0 Hz, 1H), 7.63 (t, J = 8.0 Hz,
1H), 7.58-7.53 (m, 3H), 7.40-7.28 (m, 7H), 7.10 (t, J = 8.0 Hz, 1H), 3.76 (d, J = 12.0
Hz, 1H), 3.60 (d, J = 12.0 Hz, 1H), 1.72 (s, 3H); *C NMR (101 MHz, DMSO-ds) &
156.87, 148.72, 146.57, 141.42, 132.50, 130.16, 129.40, 128.86, 128.79, 128.12,
124.88, 123.91, 123.36, 123.18, 122.61, 92.27, 35.20, 5.93. HRMS (ESI) calcd for
[C22H19NOSe]*: 394.0705 (M+H*), found: 394.0706.

»

(Z2)-3-((ethylselanyl)methyl)-N,3-diphenylisobenzofuran-1(3H)-imine

(4b) Prepared according to general condition, after work-up, the crude residue was
purified by flash column chromatography on silica gel (petroleum ether: ethyl acetate
= 100:1) to give 4b in 80% yield (163.0 mg) as a colorless oil. 'H NMR (400 MHz,
DMSO-dg) 6 7.87 (d, J = 8.0 Hz, 1H), 7.77-7.75 (m, 2H), 7.65-7.61 (m, 1H), 7.59-
7.53 (m, 3H), 7.40-7.35 (m, 4H), 7.32-7.28 (m, 3H), 7.12-7.08 (m, 1H), 3.75 (d, J =
16.0 Hz, 1H), 3.60 (d, J = 16.0 Hz, 1H), 2.38-2.24 (m, 2H), 1.09 (t, J = 8.0 Hz, 3H);
13C NMR (101 MHz, DMSO-dg) & 156.89, 148.82, 146.59, 141.48, 132.54, 130.13,
129.41, 128.84, 128.80, 128.12, 124.90, 123.90, 123.35, 123.15, 122.54, 92.10, 33.17,
18.54, 15.65. HRMS (ESI) calcd for [C23H22NOSe]*: 408.0861 (M+H™), found:
408.0862.
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(2)-3-((isopropylselanyl)methyl)-N,3-diphenylisobenzofuran-1(3H)-imine (4c)
Prepared according to general condition, but at a constant current of 20 mA for 6 h,
after work-up, the crude residue was purified by flash column chromatography on
silica gel (petroleum ether: ethyl acetate = 100:1) to give 4c in 38% yield ( 79.9 mg)
as a colorless oil. *H NMR (400 MHz, DMSO-ds) ¢ 7.86 (d, J = 8.0 Hz, 1H), 7.78-
7.76 (m, 1H), 7.65-7.54 (m, 4H), 7.40-7.30 (m, 7H), 7.12-7.08 (m, 1H), 3.74 (d, J =
12.0 Hz, 1H), 3.62 (d, J = 12.0 Hz, 1H), 2.90-2.80 (m, 1H), 1.18 (dd, J = 8.0 Hz, J =
12.0 Hz, 3H), 1.09 (dd, J = 8.0 Hz, J = 16.0 Hz, 3H); 13C NMR (101 MHz, DMSO-ds)
0 156.86, 148.87, 146.56, 141.52, 132.54, 130.09, 129.39, 128.80, 128.11, 124.91,
123.90, 123.32, 123.17, 122.52, 91.96, 32.70, 30.12, 24.59, 24.39. HRMS (ESI)
calcd for [C22H19NOSe]": 394.0705 (M+H™), found: 394.0706.

G
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(Z2)-3-((benzylselanyl)methyl)-N,3-diphenylisobenzofuran-1(3H)-imine

(4d) Prepared according to general condition, but at a constant current of 20 mA for 6
h, after work-up, the crude residue was purified by flash column chromatography on
silica gel (petroleum ether: ethyl acetate = 100:1) to give 4d in 78% yield (182.7 mg)
as a colorless oil. 'H NMR (400 MHz, DMSO-ds) ¢ 7.93-7.91 (m, 1H), 7.74-7.72 (m,
1H), 7.65-7.54 (m, 4H), 7.41-7.29 (m, 7H), 7.21-7.08 (m, 4H), 7.03-7.02 (m, 2H),
3.71-3.64 (m, 2H), 3.56 -3.49, (m, 2H); 13C NMR (101 MHz, DMSO-ds) & 156.84,
148.72, 146.52, 141.38, 138.89, 132.63, 130.15, 129.45, 128.89, 128.85, 128.79,
128.38, 128.17, 126.65, 124.86, 124.00, 123.41, 123.24, 122.55, 92.31, 33.67, 28.05.
HRMS (ESI) calcd for [C2sH22aNOSe]*: 470.1018 (M+H"), found: 470.1019.
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3-phenyl-3-((phenylselanyl)methyl)isobenzofuran-1(3H)-one (5a) Prepared
according to general condition, after work-up, the crude residue was purified by flash
column chromatography on silica gel (petroleum ether: ethyl acetate = 100:1) to give
5a in 91% yield (172.5 mg) as a colorless oil. *H NMR (400 MHz, DMSO-ds) 6 7.86
(d, J = 4.0, 1H), 7.72-7.70 (m, 1H), 7.64-7.52 (m, 4H), 7.40-7.30 (m, 5H), 7.19-7.14
(m, 3H), 4.20 (d, J = 12.0 Hz, 1H), 4.02 (d, J = 12.0 Hz, 1H); 13C NMR (101 MHz,
DMSO-ds) 6 169.01, 151.31, 139.94, 134.63, 132.12, 130.00, 129.89, 129.10, 128.94,
128.56, 127.05, 125.32, 125.16, 125.07, 123.16, 88.43, 37.45. HRMS (ESI) calcd for
[C21H16NNaOSe]*: 403.0208 (M+Na*), found: 403.0209.

s

1-phenyl-1-((phenylselanyl)methyl)-1,3,3a,4-tetrahydroisobenzofuran

(8a) Prepared according to general condition, but at a constant current of 20 mA for 4
h, after work-up, the crude residue was purified by flash column chromatography on
silica gel (petroleum ether: ethyl acetate = 100:1) to give 8a in 82% yield (150.6 mg)
as a colorless oil. 'H NMR (400 MHz, DMSO-ds) ¢ 7.42-7.39 (m, 2H), 7.31-1.18 (m,
7H), 5.00 (dd, J = 12.0 Hz, J = 16.0 Hz, 2H), 3.44 (s, 3H); *C NMR (101 MHz,
DMSO-de) 6 144.34, 138.92, 131.38, 131.25, 129.02, 127.70, 127.30, 126.29, 121.20,
121.07, 87.21, 71.35, 27.04. HRMS (ESI) calcd for [CisH16KOSe]": 342.9998
(M+K™), found: 342.9998.
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Copies of tH NMR, 3C NMR and *F NMR spectra
'H NMR (400 MHz, DMSO-ds, LLH21072401) of compound 3a
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'H NMR (400 MHz, DMSO-ds, LLH21061910) of compound 3b
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'H NMR (400 MHz, DMSO-ds, LLH-186-4) of compound 3c
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'H NMR (400 MHz, DMSO-ds, LLH21052402) of compound 3d
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'H NMR (400 MHz, DMSO-ds, LLH-71-2) of compound 3e
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'H NMR (400 MHz, DMSO-ds, LLH21072701) of compound 3f
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F NMR (376 MHz, DMSO-ds, LLH21072701) of compound 3f
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13C NMR (101 MHz, DMSO-ds, LLH21061907) of compound 3g
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13C NMR (101 MHz, DMSO-ds, LLH21071605) of compound 3h
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13C NMR (101 MHz, DMSO-ds, LLH-14-30) of compound 3i
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'H NMR (400 MHz, DMSO-ds, LLH21072701) of compound 3k
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F NMR (376 MHz, DMSO-ds, LLH21072701) of compound 3k
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13C NMR (101 MHz, DMSO-ds, LLH-185-8

N—r

of compound 3l

E FRI3EC5CREALEER : n
G gESdogaEgxssagl =
— e e e e = e e e e = — o
[N SN e
s )
CLp
\
N
\©\SCF3
|
I 1
i I
‘ i ‘ AF L ‘
1
|| |
210 190 170 150 130 110 9 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

F NMR (376 MHz, DMSO-ds, LLH-185-8) of compound 3l

#
?
|
o)
Crp
\
N
Drser,
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 =120 -140 -160 -180 =200

f1 (ppm)

S45



'H NMR (400 MHz, DMSO-ds, LLH21052405) of compound 3m
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'H NMR (400 MHz, DMSO-ds, LLH21060301) of compound 3n
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'H NMR (400 MHz, DMSO-ds, LLH21071604) of compound 30
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'H NMR (400 MHz, DMSO-ds, LLH21071601) of compound 3p
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'H NMR (400 MHz, DMSO-ds, 1Ih-14-7) of compound 3q
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'H NMR (400MHz, DMSO-ds, LLH-186-5) of compound 3r
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'H NMR (400MHz, DMSO-ds, Ilh-13-61) of compound 3s
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'H NMR (400 MHz, DMSO-ds, LLH21061003) of compound 3t
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'H NMR (400 MHz, DMSO-dg, 11h21092301) of compound 3u
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'H NMR (400 MHz, DMSO-ds, LLH-174-2) of compound 3v
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'H NMR (400 MHz, DMSO-ds, LLH21061001) of compound 3w
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'H NMR (400 MHz, DMSO-ds, LLH21052602) of compound 3x

A

LS'1 %
99T\
oLt

L8'1 \
6’1l

96'¢
mmﬁw
10v

SOy
90V
60'%

LT'L
€TL
LTL
1€L—
mm.h*
8Y'L
N@.h\
L9'L

Fooy
Hez
- FL6'0

~ 60
= 0'C

L ﬁm
—— Nwo;

- M/mm.m

waow

T T T T T T T T T T T T T T T
7. 7. 6.5 6.0 5.5 4.0 3.0 2. 2. 1.

1.0 0.5 0.0 —(C

] 5

5

3.5

" ép()pm>445
13C NMR (101 MHz, DMSO-ds, LLH21052602) of compound 3x

0

8.0 5

9.0 8.5

).5 10.0 9.5

s6'¢2
secz”
00'7€

Lve
e’

0T'LS —

$8°68
9gzTl 7
$9°TTl |

SLYTI ]
19921 §
96'LT1 1
TL8TI
L6'8T1 Y
T0°6TT
66'621

75081
ow_m_\
S 1€l

aw

TsHl
€6'SST

T T T T T T T T T T
150 140 130 120 110

210 200

100

170 160

190 180

f1 (ppm)

S57



'H NMR (400 MHz, DMSO-ds, LLH2105260) of compound 3y
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'H NMR (400 MHz, DMSO-ds, LLH21051804) of compound 3z
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'H NMR (400 MHz, DMSO-ds, LLH21071605) of compound 3za
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'H NMR (400 MHz, CDCls, LLH21071701) of compound 3zb
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'H NMR (400 MHz, DMSO-ds, 59) of compound 3zc
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'H NMR (400 MHz, DMSO-ds, LLH21071605) of compound 3zd
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'H NMR (400 MHz, DMSO-ds, 11h-15-048) of compound 3ze
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'H NMR (400 MHz, DMSO-ds, LLH-186-3) of compound 3zf
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'H NMR (400 MHz, DMSO-ds, 11h-185-3) of compound 3zg
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'H NMR (400 MHz, DMSO-ds, 11h-180-4) of compound 3zh
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'H NMR (400 MHz, CDCls, Ilh-2-31-2) of compound 3zi

o=

7 e~
L

9L
e
'L
BlL
Yoo
6L
LEL
I¥'L
€L
L¥'L
oL
n.z._.._nv

=TH'T

L_Jk_._ul_..__d_
w
g

§6'C

- w0
FT6°S

Jﬁ:

'l

=66'0

L0 05 00 -0

20 15

40 35 30 25

4.5

55 50
f1 (ppm)

6.0

70 65

7.5

85 8.0

9.0

9.5

L5

13C NMR (101 MHz, CDCls, llh-2-31-2) of compound 3zi

0F'9T—

ov 6E—

S6'88—

€80Tl
9L'ETL
£€6°ET1
L6ECl
LTLTT
€9°8C1
00°6Z1
srecl
LEOEI~
el
£8°1€1
9E°EEl
899F 1~
06°8F1-"

SPLST—

170 150 130 110 9 80 70 50 40 30 20 10 -10

190

210

fl (ppm)

S68



'H NMR (400 MHz, DMSO-ds, 1Ih-16-50) of compound 3zj
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'H NMR (400 MHz, DMSO-ds, LLH-174-4) of compound 3zk
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'H NMR (400 MHz, DMSO-ds, 1Ih-2-31-4) of compound 3zI

8TT— -

6T

P01
E00'1

Joe
261
L6']
Wrdll!
et
e
660
350C
L60

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
1 (ppm)

9.0

10.0 95

L5

13C NMR (101 MHz, DMSO-ds, 1Ih-2-31-4) of compound 3zl

89°07T—

[CLE—

obyif
88611
967zl
60°¢T
0T rel
$0°5T1
18°9T1
06'8T1~)
6l
06Tl
S10gI
0TZEl
05°9€1
STSE
mm.a._\
61°€91~
£6°591-

$.0

S@/ocp3

\
N

N

-10

]

10

20

30

40

60 50

70

80

130

170

190

210

11 (ppm)

S71



1F NMR (400 MHz, DMSO-ds, I1h-2-31-4) of compound 3zI
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13C NMR (101MHz, DMSO-dg, LLH-175-4) of compound 3zm
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13C NMR (101MHz, DMSO-ds, LLH-186-1) of compound 3zn
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13C NMR (101MHz, DMSO-dg, LLH21071201) of compound 4a
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13C NMR (101 MHz, DMSO-ds, 41-1) of compound 4b
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13C NMR (101MHz, DMSO-ds, 11h-179-3) of compound 4c
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13C NMR (101MHz, DMSO-dg, 11h-174-9) of compound 4d
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13C NMR (101 MHz, DMSO-ds, LLH21061905) of compound 5a
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13C NMR (101 MHz, DMSO-ds, I1h-184-5) of compound 8a

AR LULERRARE — w
Ry T
()
o)
1]
]
|
I
]
210 190 170 150 130 110 90 80 70 60
1 (ppm)

S80



