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Supplementary Methods

General

NMR spectra were recorded on a Bruker-400 MHz . 'H NMR spectra were recorded
at 400 MHz and data are reported as follows: chemical shift in ppm using residue
solvent peak as internal standard (CDCI3 ¢ 7.26 ppm), multiplicity (s = singlet, d =
doublet, t = triplet, ¢ = quartet, m = multiplet or overlap of nonequivalent resonances),
integration. '>°C NMR spectra were recorded at 101 MHz and data are reported as
follows: chemical shift in ppm using solvent residue peak as internal indicator (CDCl3
8 77.15 ppm). 'F NMR spectra were recorded at 376 MHz. High resolution mass
spectra were performed on a WATERS I-Class VION IMS QTof at the Instrumental
Analysis Center of Xi’an Jiaotong University and are given in m/z. GCMS were
performed on Agilent 8860 GC/5977B GC/MSD System and are given in m/z. All
reactions were carried out in glassware dried overnight in an oven at 110 °C. All
reactions were performed under air. Commercial reagents and solvents were used
without further purification unless stated otherwise. TLC was performed on
pre-coated glass plates visualized either with a UV lamp (254 nm), or using solutions
of KMnO4+K>CO3 in water followed by heating. Flash chromatography was
performed on silica gel (230-400 mesh).



Reaction discovery and optimizations

oR
O)D 10 mol% [Cu]
7 . or Additive .
©/\/\ 5 A MS, DCE, 70 °C
1a 2 3a 4a
Entry Catalyst Additive Solvent 2 Yield [®] 3/4 1
1 Cu(CHsCN)4PFs Li>CO; DCE 2a 25% 1511
2 CuOTfPhH Li2CO3 DCE 2a 48% 4/1
3 Cu(OTf): Li2COs DCE 2a 51% 1/1
4 CuTc Li2COs DCE 2a 40% 3/1
5 Cul Li2COs3 DCE 2a 45% 2/1
6 CuBr Li2COs DCE 2a 55% 4/1
7 CuCl Li2COs DCE 2a 57% 5/1
8 CuCl Li2COs DCE 2b 73% 111
9 CuCl Li2COs DCE 2c 23% 2/1
10 CuCl Li2COs DCE 2d 64% 7/1
11 CuCl Li2COs DCE 2e 65% 8/1
12 CuCl Li2COs Ph-CFs 2b 59% 5/1
13 CuCl Li>COs Dioxane 2b 0 0
14 CuCl Li2COs3 THF/CH3CN 2b 0 0
15[ CuCl Li2COs DCE 2b 0 0
16 CuCl DTBP DCE 2b 41% 9/1
17 CuCl K2COs3 DCE 2b 56% 10/1
18 CuCl Cs2C0Os3 DCE 2b 0 0
19 CuCl 2,6-Dicloropyridine DCE 2b 56% 10/1
20 CuCl 2,6-Dimethylpyridine DCE 2b 0 0
21 CuCl DCE 2b 78% (84%0)L] 12/1

[a] Conditions: 1a (0.05 mmol), 2 (0.06 mmol), addtive (0.06 mmol), catalyst (10 mol%), 5 A MS (10 mg),
anhydrous solvent (1 mL), under air, 70 °C. [b] The yields of 3a were determined by crude '"H NMR using dibutyl
phthalate as internal standard. [c] The ratios of 3a/4a were determined by crude 'H NMR. [d] the ligand Bipyridine

and Bathocuproine were added respectively. [e] Isolated yield for 0.2 mmol scale reaction.
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Preparation of the unknown diaryliodonium

trifluoromethanesulfonate

Mesityl(3-methoxy-2-(methoxycarbonyl)phenyl)iodonium
trifluoromethanesulfonate (2aa)

I O - OO
mCPBA OTf
o + > | N
TfOH, DCM, 0 - 40 °C +
0

6-Methoxy-2-iodobenzoic acid methyl ester (730 mg, 2.5 mmol,), mCPBA (665 mg,
84% active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in
DCM (25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was
added dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed
to 40 °C and stirred until 6-methoxy-2-iodobenzoic acid methyl ester disappeared.

Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a white solid (882 mg, 63%).

Rr0.38 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) § 7.43 (t, J = 8.4 Hz, 1H), 7.23 (d, J = 8.4 Hz,
1H), 7.17 (s, 2H), 6.45 (d, J = 8.0 Hz, 1H), 4.10 (s, 3H), 3.98 (s, 3H), 2.54 (s, 6H),
2.41 (s, 3H).

I3C NMR (101 MHz, CDCl3) 6 169.0, 163.4, 144.8, 143.5, 137.1, 130.3, 120.4, 120.0,
118.4,116.7,115.3,57.1, 54.7, 26.9, 21.5.

19F NMR (376 MHz, CDCls) 6 -78.2 (s, 3F).

HRMS (ESI) m/z: [M - OT{]" Calcd for C1sH20I03" 411.0452; Found 411.0448.



(2,3-Bis(methoxycarbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate
(2ab)

1 o7 _ ob
mCPBA oTf Q
o + | e
o TfOH, DCM, 0 - 40 °C * o

3-lodo-dimethylphthalate (800 mg, 2.5 mmol), mCPBA (665 mg, 84% active oxidant,
3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM (25 mL). The
mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added dropwise. The
reaction was stirred for another 10 minutes at 0 °C, then warmed to 40 °C and stirred
until 3-Iodo-dimethylphthalate disappeared. Subsequently, the phases were separated
and the aqueous phase was extracted with DCM (3 x 15 mL). The combined organic
phases were dried (MgSO4) and concentrated under reduced pressure. The target
compound was isolated by repeated recrystallization from diethylether as a white
solid (745 mg, 50.7%).

Rr0.40 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) § 7.71 (d, J = 9.2 Hz, 1H), 7.57 (t, J = 8.0 Hz,
1H), 7.20 (s, 2H), 6.96 (d, J = 8.0 Hz, 1H), 4.10 (s, 3H), 3.96 (s, 3H), 2.55 (s, 6H),
2.42 (s, 3H).

I3C NMR (101 MHz, CDCl3) 0 167.1, 167.0, 145.7, 143.8, 138.6, 136.2, 131.0, 130.7,
130.4, 126.5, 118.5, 113.7, 55.4, 53.6, 26.9, 21.5.

19F NMR (376 MHz, CDCls) 6 -78.4 (s, 3F).

HRMS (ESI) m/z: [M - OTf]" Calcd for C19H22104"439.0401; Found 439.0403.



(3-Fluoro-2-(methoxycarbonyl)phenyl)(mesityl)iodonium
trifluoromethanesulfonate (2ac)

e - 0x O
mCPBA oTf
o + > | F
TfOH, DCM, 0 - 40 °C +
F

Methyl 2-fluoro-6-iodobenzoate (700 mg, 2.5 mmol,), mCPBA (665 mg, 84% active
oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM (25
mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred until methyl 2-fluoro-6-iodobenzoate disappeared. Subsequently, the
phases were separated and the aqueous phase was extracted with DCM (3 x 15 mL).
The combined organic phases were dried (MgSQO4) and concentrated under reduced
pressure. The target compound was isolated by repeated recrystallization from
diethylether as a white solid (836 mg, 61%).

R;0.38 (EtOAC/EtOH = 20/1).

'"H NMR (400 MHz, Chloroform-d) & 7.57 — 7.52 (m, 1H), 7.42 (q, J = 8.4 Hz, 1H),
7.19 (s, 2H), 6.68 (d, /= 8.0 Hz, 1H), 4.14 (s, 3H), 2.54 (s, 7H), 2.42 (s, 3H).

13C NMR (101 MHz, CDCls) § 167.0, 164.5 (d, J = 270.3 Hz), 145.6, 143.9, 138.0 (d,
J=9.6 Hz), 130.6, 124.6 (d, J = 3.5 Hz), 120.9, 120.7 ,118.3, 114.9, 55.2, 26.8, 21.5.

19F NMR (376 MHz, CDCls) 6 -78.4 (s, 3F), -96.7 (g, J = 4.5 Hz, 1F).

HRMS (ESI) m/z: [M - OTf]" Calcd for C17H7F102"399.0252; Found 399.0258.



Mesityl (2-(methoxycarbonyl)-4-methylphenyl) iodonium
trifluoromethanesulfonate (2ad)

e - 0O
mCPBA OTf
o + > |
TfOH, DCM, 0 - 40 °C +

5-Methyl-2-iodobenzoic acid methyl ester (690 mg, 2.5 mmol,), mCPBA (665 mg, 84%
active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM
(25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred until 5-methyl-2-iodobenzoic acid methyl ester disappeared.

Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a white solid (1105 mg, 81.3%).

Rr0.38 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) & 8.14 (d, J = 2.0 Hz, 1H), 7.37 (dd, J= 8.4, 2.0
Hz, 1H), 7.18 (s, 2H), 6.67 (d, J = 8.4 Hz, 1H), 4.10 (s, 3H), 2.53 (s, 7H), 2.44 (s, 3H),
2.41 (s, 3H).

I3C NMR (101 MHz, CDCl3) 6 167.9, 145.2, 143.8, 142.5, 138.0, 134.2, 130.4, 128.1,
127.1, 117.1, 108.6, 54.7, 26.8, 21.4, 20.8.

19F NMR (376 MHz, CDCl3) & -78.2 (s, 3F)

HRMS (ESI) m/z: [M - OTf]" Calcd for C1sH20I02"395.0503; Found 395.0502.



Mesityl(4-methoxy-2-(methoxycarbonyl)phenyl)iodonium
trifluoromethanesulfonate (2ae)

- 0s_0
~N
mCPBA oTf
o + > '
TfOH, DCM, 0 - 40 °C +
O/

5-Methoxy-2-iodobenzoic acid methyl ester (730 mg, 2.5 mmol,), mCPBA (665 mg,
84% active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in
DCM (25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was
added dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed
to 40 °C and stirred until 5-methoxy-2-iodobenzoic acid methyl ester disappeared.
Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a white solid (924 mg, 66%).

Rr0.38 (EtOACc/EtOH = 20/1).

'TH NMR (400 MHz, Chloroform-d) & 7.81 (d, J = 2.8 Hz, 1H), 7.17 (s, 2H), 7.08 (dd,
J=9.2,2.8 Hz, 1H), 6.66 (d, J=9.2 Hz, 1H), 4.11 (s, 3H), 3.87 (s, 3H), 2.55 (s, 6H),
2.41 (s, 3H).

I3C NMR (101 MHz, CDCl3) 0 167.6, 162.1, 145.1, 143.7, 130.4, 129.4, 128.5, 123.1,
118.6, 117.7,101.4, 56.3, 54.8, 26.9, 21.5.

19F NMR (376 MHz, CDCls) 6 -78.2 (s, 3F).

HRMS (ESI) m/z: [M - OT{]" Calcd for C1sH20I03" 411.0452; Found 411.0447.



(4-Fluoro-2-(methoxycarbonyl)phenyl)(mesityl)iodonium
trifluoromethanesulfonate (2af)

- 0s_0
~N
mCPBA oTf
o + > '
TfOH, DCM, 0 - 40 °C +
F

5-Fluoro-2-iodobenzoic acid methyl ester (700 mg, 2.5 mmol,), mCPBA (665 mg, 84%
active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM
(25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred until 5-fluoro-2-iodobenzoic acid methyl ester disappeared.
Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a white solid (973 mg, 71%).

R;0.38 (EtOAC/EtOH = 20/1).

'"H NMR (400 MHz, Chloroform-d) & 8.05 — 8.02 (m, 1H), 7.33 — 7.28 (m, 1H), 7.20
(s, 2H), 6.81 — 6.78 (m, 1H), 4.13 (s, 3H), 2.55 (s, 6H), 2.42 (s, 3H).

13C NMR (101 MHz, CDCLs) 6 166.8 (d, J = 2.7 Hz), 164.3 (d, J = 254.5 Hz), 145.5,
143.9, 130.6, 130.3 (d, J = 7.7 Hz), 129.6 (d, J = 7.8 Hz), 124.3, 120.8 (d, J = 24.8
Hz), 117.5,106.0 (d, J= 3.0 Hz), 55.1, 26.9, 21.0.

19F NMR (376 MHz, CDCl3) 6 -78.4 (s, 3F), 107.5 — 107.6 (m, 1F)

HRMS (ESI) m/z: [M - OTf]" Calcd for C17H7FI02"399.0252; Found 399.0258.



(5-Chloro-2-(methoxycarbonyl)phenyl)(mesityl)iodonium
trifluoromethanesulfonate (2ag)

I o7 - Og O
mCPBA OTf
o + > '
TfOH, DCM, 0 - 40 °C +

cl

Cl
5-Chloro-2-iodobenzoic acid methyl ester (740 mg, 2.5 mmol,), mCPBA (665 mg, 84%
active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM
(25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred until 5-chloro-2-iodobenzoic acid methyl ester disappeared.
Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a white solid (967 mg, 68.6%).

Rr0.38 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) & 8.28 (d, J= 1,8 Hz, 1H), 7.52 (dd, /= 8.8, 2.4
Hz, 1H), 7.19 (s, 2H), 6.73 (d, J = 8.8 Hz, 1H), 4.12 (s, 3H), 2.53 (s, 6H), 2.41 (s,
3H).

I3C NMR (101 MHz, CDCl3) J 166.8, 145.6, 143.9, 138.5, 136.9, 133.3, 130.6, 129.7,
128.9, 117.4,109.8, 55.1, 26.8, 21.4.

19F NMR (376 MHz, CDCls) 6 -78.6 (s, 3F).

HRMS (ESI) m/z: [M - OTf]" Caled for C17H17CI102"414.9956 ; Found 414.9961.
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(4-Bromo-2-(methoxycarbonyl)phenyl)(mesityl)iodonium
trifluoromethanesulfonate (2ah)

- 0s_0
~N
mCPBA oTf
o + > |
TfOH, DCM, 0 - 40 °C +
Br

Br

5-Bromo-2-iodobenzoic acid methyl ester (850 mg, 2.5 mmol,), mCPBA (665 mg, 84%
active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM
(25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred until 5-bromo-2-iodobenzoic acid methyl ester disappeared.
Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a white solid (1307 mg, 86%).

R 0.40 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) & 8.41 (d, J= 2.4 Hz, 1H), 7.64 (dd, J = 8.8, 2.43
Hz, 1H), 7.18 (s, 2H), 6.64 (d, /= 8.8 Hz, 1H), 4.11 (s, 3H), 2.53 (s, 6H), 2.40 (s, 3H).

I3C NMR (101 MHz, CDCl3) d 166.8, 145.4, 143.7, 139.8, 136.2, 130.5, 129.9, 129.0,
126.1, 117.9, 111.8, 55.0, 26.8, 21 4.

19F NMR (376 MHz, CDCls) 6 -78.4 (s, 3F).

HRMS (ESI) m/z: [M - OTf]" Caled for C17H17BrIO2" 458.9451 ; Found 458.9454.
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(5-Chloro-2-(methoxycarbonyl)phenyl)(mesityl)iodonium
trifluoromethanesulfonate (2ai)

-0
~N
mCPBA oTf
o + |
TfOH, DCM, 0 - 40 °C +
cl

Cl
4-Chloro-2-iodobenzoic acid methyl ester (740 mg, 2.5 mmol,), mCPBA (665 mg, 84%

active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM
(25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred 4-chloro-2-iodobenzoic acid methyl ester disappeared. Subsequently,
the phases were separated and the aqueous phase was extracted with DCM (3 x 15
mL). The combined organic phases were dried (MgSQO4) and concentrated under
reduced pressure. The target compound was isolated by repeated recrystallization
from diethylether as a white solid (1018 mg, 72.2%)).

R;0.37 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) & 8.25 (d, J = 8.4 Hz, 1H), 7.64 (dd, J= 8.4, 2.0
Hz, 1H), 7.22 (s, 2H), 6.69 (d, /= 2.0 Hz, 1H), 4.11 (s, 3H), 2.56 (s, 6H), 2.43 (s, 3H).

I3C NMR (101 MHz, CDCl3) d 167.3, 145.7, 143.8, 134.0, 131.8, 130.6, 128.3, 126.1,
117.6, 113.7, 54.9, 26.9, 21.5.

19F NMR (376 MHz, CDCls) 6 -78.4 (s, 3F).

HRMS (ESI) m/z: [M - OTf]" Caled for C17H17CI102"414.9956 ; Found 414.9961.
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(5-Bromo-2-(methoxycarbonyl)phenyl)(mesityl)iodonium
trifluoromethanesulfonate (2aj)

-0
~N
mCPBA oTf
o + |
TfOH, DCM, 0 - 40 °C +
Br

Br
4-Bromo-2-iodobenzoic acid methyl ester (850 mg, 2.5 mmol,), mCPBA (665 mg, 84%

active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM
(25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred until 4-bromo-2-iodobenzoic acid methyl ester disappeared.
Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a white solid (1056 mg, 69.5%).

Rr0.39 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) & 8.17 (d, J = 8.4 Hz, 1H), 7.79 (dd, /= 8.4, 1.6
Hz, 1H), 7.22 (s, 2H), 6.84 (d, J = 2.0 Hz, 1H), 4.10 (s, 3H), 2.56 (s, 6H), 2.44 (s,
3H).

I3C NMR (101 MHz, CDCl3) 0 167.4, 145.7, 143.8, 134.8, 134.1, 132.2, 131.2, 130.6,
125.8,117.6, 113.8, 55.0, 26.9, 21.5.

19F NMR (376 MHz, CDCls) 6 -80.9 (s, 3F).

HRMS (ESI) m/z: [M - OTf]" Caled for C17H17BrIO2" 458.9451 ; Found 458.9454.
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Mesityl(2-(methoxycarbonyl)thiophen-3-yl)iodonium trifluoromethanesulfonate

(2ak)
e - 0 (e}
~N
. mCPBA OTf
X + |
CK&O TfOH, DCM, 0 - 40 °C + 7 s

Methyl-3-iodothiophene-2-carboxylate (670 mg, 2.5 mmol), mCPBA (665 mg, 84%
active oxidant, 3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM
(25 mL). The mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added
dropwise. The reaction was stirred for another 10 minutes at 0 °C, then warmed to 40
°C and stirred until 6-fluoro-2-iodobenzoic acid methyl ester disappeared.
Subsequently, the phases were separated and the aqueous phase was extracted with
DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and
concentrated under reduced pressure. The target compound was isolated by repeated
recrystallization from diethylether as a brown solid (442 mg, 33%).

R;0.42 (EtOAC/EtOH = 20/1).

'TH NMR (400 MHz, Chloroform-d) & 7.74 (d, J = 5.2 Hz, 1H), 7.17 (s, 2H), 6.18 (d,
J=5.2Hz, 1H), 4.04 (s, 3H), 2.57 (s, 6H), 2.40 (s, 3H).

13C NMR (101 MHz, CDCl3) d 163.2, 145.1, 142.9, 136.9, 130.5, 129.5, 127.3, 119.8,
106.0, 54.3, 27.1, 21.3.

19F NMR (376 MHz, CDCls) 6 -78.3 (s, 3F).

HRMS (ESI) m/z: [M - OTf]" Calcd for Ci5sH16102S"386.9910 ; Found 386.9912.
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(£)-Mesityl(3-methoxy-3-oxoprop-1-en-1-yl)iodonium trifluoromethanesulfonate

(2al)
- 00O
~N
L o mCPBA OTfj/
. N
\/&o TfOH, DCM, 0 - 40 °C +

Methyl (Z)-3-iodoacrylate (530 mg, 2.5 mmol), mCPBA (665 mg, 84% active oxidant,
3.2 mmol) and mesitylene (0.7 mL, 5 mmol) were dissolved in DCM (25 mL). The
mixture was cooled to 0 °C, and TfOH (442 uL, 5 mmol) was added dropwise. The
reaction was stirred for another 10 minutes at 0 °C, then warmed to 40 °C and stirred
until methyl (Z)-3-iodoacrylate disappeared. Subsequently, the phases were separated
and the aqueous phase was extracted with DCM (3 x 15 mL). The combined organic
phases were dried (MgSO4) and concentrated under reduced pressure. The target
compound was isolated by repeated recrystallization from diethylether as a gray solid
(727 mg, 60.6%).

R;0.36 (EtOAC/EtOH = 20/1).

'H NMR (400 MHz, Chloroform-d) & 7.52 (d, J = 6.8 Hz, 1H), 7.29 (d, J = 6.8 Hz,
1H), 7.10 (s, 2H), 3.97 (s, 3H), 2.57 (s, 6H), 2.35 (s, 3H).

13C NMR (101 MHz, CDCls) d 167.8, 144.6, 142.3, 130.3, 128.3, 121.5, 120.0, 54.6,
27.1,21.2.

19F NMR (376 MHz, CDCls) & -78.5 (s, 3F).

HRMS (ESI) m/z: [M - OTf]" Calcd for C13H16I02"331.0190 ; Found 331.0196.
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Mesityl(2-(methoxycarbonyl)-1-methyl-1H-indol-3-yl)iodonium
trifluoromethanesulfonate (2ao)

o~ oTf
|
N TfOH, DCM, rt

To a solution of mesityl-A*-iodanediyl diacetate (382 mg, 1.05 mmol) in DCM (10 mL)
was added TsOH-H>O (228 mg, 1.2 mmol) and the resulting suspension was stirred

for 5 min at room temperature. Then, a solution of indole (189 mg, 1.0 mmol) in

DCM (5 mL) was added rapidly to the stirred suspension. The reaction mixture was

monitored by TLC until indole disappeared. The solution of CF3SOzH (5 mL, 1 mol/L
aqueous solution ) was added to the reaction mixture and stirred with another 1

h.Subsequently, the phases were separated and the aqueous phase was extracted with

DCM (3 x 15 mL). The combined organic phases were dried (MgSO4) and

concentrated under reduced pressure. The target compound was isolated by repeated

recrystallization from diethylether as a gray solid (380 mg, 65.5%).

Rr0.45 (EtOACc/EtOH = 20/1).

'TH NMR (400 MHz, Chloroform-d) & 7.50 (d, J = 8.8 Hz, 1H), 7.45 — 7.39 (m, 1H),
7.11 (s, 2H), 7.08 — 7.04 (m, 1H), 6.52 (m, 1H), 4.17 (s, 3H), 4.16 (s, 3H), 2.62 (s,
6H), 2.38 (s, 3H).

I3C NMR (101 MHz, CDCl3) d 160.9, 144.6, 143.3, 140.0, 130.4, 128.6, 127.3, 126.2,
123.8,119.5, 118.3, 112.1, 79.3, 53.9, 33.5, 27.2, 21.3.

19F NMR (376 MHz, CDCls) & -78.3 (s, 3F).

HRMS (ESI) m/z: [M - OT{]" Calcd for C20H21INO2"434.0612 ; Found 434.0618.
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Scope of the alkynes
4-Butyl-3-phenyl-1H-isochromen-1-one (3a)

= 00
Z OTf
4 | 10 mol% CuCl
+ + o o
5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol 84%, 12/1

1-Phenyl-1-hexyne (31.6 mg, 0.2 mmol), mesityl (2-(methoxycarbonyl)phenyl)
iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I) chloride (2 mg,
0.02 mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The reaction
was stirred at 70 °C after added anhydrous DCE (4 mL). The reaction mixture was
stirred until complete consumption of starting material was observed by TLC. Then
the reaction mixture was concentrated in vacuum and separated on silica gel by
PE/EA gradient (10:1) to get the target product (46 mg, 84% yield, regioselectivity
12/1). (Regioselectivity was determined by crude sample NMR.)

R 0.36 (Petroleum ether/EtOAc = 10/1).
'H NMR (400 MHz, Chloroform-d) & 8.38 (d, J = 8.0 Hz, 1H), 7.79 (t, J = 8.0 Hz,

1H), 7.65 (d, J = 8.0 Hz, 1H), 7.58 — 7.42 (m, 6H), 2.70 — 2.66 (m, 2H), 1.68 — 1.59
(m, 2H), 1.41 — 1.32 (m, 2H), 0.89 (t, J= 7.2 Hz, 3H).

The titled compound is known. It’s H-NMR is in accordance with the known
literaturel],
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4-Butyl-3-(4-fluorophenyl)-1H-isochromen-1-one (3b)

<, 00
~ oTf
Z | 10 mol% CuCl
+ + o
F 5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol

F

80%, 13/1

1-Fluoro-4-(hex-1-yn-1-yl)benzene (35.2 mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(48 mg, 80% yield, regioselectivity 13/1). (Regioselectivity was determined by crude
sample NMR.)

R 0.65 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d) & 8.38 (dd, J= 1.6 Hz, 8.0 Hz, 1H), 7.78-7.82 (m,
1H),7.64 (d, J = 8.0 Hz, 1H), 7.57-7.52 (m, 3H ), 7.19-7.12 (m, 2H ), 2.67-2.63 (m,
2H), 1.65-1.58 (m, 2H), 1.41-1.31 (m, 2H), 0.89 (t, J= 7.6 Hz, 3H).

I3C NMR (101 MHz, CDCl3) § 164.5, 162.5, 150.6, 137.9, 134.9, 131.2 (d, J = 8.6
Hz), 130.2, 129.8 (d, J = 3.1 Hz), 128.1, 123.6, 121.4, 115.6 (d, J = 21.8 Hz), 114.4,
32.2,26.7,22.8,13.9.

19F NMR (376 MHz, CDCl3) 6 -110.8 ~-110.9 (m, 1 F).

HRMS (ESI) m/z: [M + H]" Calcd for C1oH1sFO>"297.1285 ; Found 297.1283.
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4-Butyl-3-(4-methoxyphenyl)-1H-isochromen-1-one (3c)

<, 00
— oTf
Z | 10 mol% CuCl
+ + o
~o 5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol

99%, > 20/1

1-Methoxy-4-(hex-1-yn-1-yl)benzene (37.6 mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(61 mg, 99% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.52 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d)  8.37 (d, J = 8.0 Hz, 1H), 7.78 (t, J = 8.4 Hz,
1H), 7.63 (d, J= 8.0 Hz, 1H), 7.53 — 7.48 (m, 3H), 6.99 — 6.96 (m, 2H), 3.86 (s, 3H),
2.70 — 2.65 (m, 2H), 1.66 — 1.59 (m, 2H), 1.43 — 1.33 (m, 2H), 0.90 (t, J = 7.6 Hz,
3H).

I3C NMR (101 MHz, CDCl3) 6 162.7, 160.4, 151.6, 138.2, 134.7, 130.6, 130.0, 127.7,
126.1, 123.5, 121.3, 113.8, 113.7, 55.5, 32.3, 26.8, 22.9, 13.9.

HRMS (ESI) m/z: [M + H]" Caled for C20H2103"309.1485 ; Found 309.1481.
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4-(3-Chloropropyl)-3-(4-methoxyphenyl)-1H-isochromen-1-one (3d)

~ O, (o]
_— cl OTf
7 | 10 mol% CuCl
- + + ° o
o 5AMS, DCE, 70°C

0.2 mmol 0.24 mmol 85%, > 20/1

1-(5-Chloropent-1-yn-1-yl)-4-methoxybenzene (41.6 mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(56 mg, 85% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

Rr0.35 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d) & 8.37 (d, J = 8.0 Hz, 1H), 7.79 (t, J = 7.2 Hz,
1H),7.66 (d, J = 8.0 Hz, 1H), 7.54 — 7.47 (m, 3H), 6.97 (d, J = 8.4 Hz, 2H), 3.86 (s,
3H), 3.55 (t, /= 6.4 Hz, 2H), 2.89 — 2.85 (m, 2H), 2.11 — 2.04 (m, 2H).

I3C NMR (101 MHz, CDCl3) d 162.5, 160.6, 152.3, 137.7, 134.9, 130.6, 130.2, 127.9,
125.6,123.3,121.2, 114.0, 112.1, 55.5, 44.7, 32.6, 24.6.

HRMS (ESI) m/z: [M + H]" Caled for C19H1sC103" 329.0939 ; Found 329.0937.
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2-(4-(3-(4-Methoxyphenyl)-1-oxo-1H-isochromen-4-yl)butyl)isoindoline-1,3-dione
(3e)

o oTf
| 10 mol% CucCl
+ + °
5 AMS, DCE, 70 °C
~

(©)

AN

0.2 mmol 0.24 mmol 85%, 9/1
2-(6-(4-Methoxyphenyl)hex-5-yn-1-yl)isoindoline-1,3-dione (66.6 mg, 0.2 mmol),
mesityl (2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg,
0.24 mmol), copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to
a dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (5:1) to get the target product
(77 mg, 85% yield, regioselectivity 9/1). (Regioselectivity was determined by 'H
NMR of the purified product. )

R 0.37 (Petroleum ether/EtOAc = 2/1).

'"H NMR (400 MHz, Chloroform-d) & 8.32 (d, J = 7.6 Hz, 1H), 7.81 — 7.68 (m, SH),
7.58 (d, J= 8.0 Hz, 1H), 7.49 — 7.43 (m, 3H), 6.93 (d, J = 8.8 Hz, 2H), 3.85 (s, 3H),
3.63 (t,J=6.8 Hz, 2H), 2.71 (t,J= 7.6 Hz, 2H), 1.75 — 1.61 (m, 4H).

I3C NMR (101 MHz, CDCls) J 168.4, 162.5, 160.4, 151.8, 137.8, 134.8, 134.0,
132.0, 130.5, 130.0, 127.7, 125.8, 123.3, 123.3, 121.1, 113.8, 113.0, 55.4, 37.6, 28.5,
27.2,26.6.

HRMS (ESI) m/z: [M + H]" Calcd for C2sH24NOs" 454.1649 ; Found 454.1647.
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4-Isopropyl-3-(4-methoxyphenyl)-1H-isochromen-1-one (3f)
I

- O 0O
4 OTfI 10 mol% CuCl
+ °
+ o
\o 5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol 83%, > 20/1

1-Methoxy-4-(3-methylbut-1-yn-1-yl)benzene (34.8 mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(49 mg, 83% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.30 (Petroleum ether/EtOAc = 8/1).

'H NMR (400 MHz, Chloroform-d) & 8.40 (dd, J = 7.9, 1.5 Hz, 1H), 7.93 (d, J = 8.0
Hz, 1H), 7.74 (m, 1H), 7.56 — 7.35 (m, 3H), 7.08 — 6.79 (m, 2H), 3.87 (s, 3H), 3.33 (m,
1H), 1.43 (s, 3H), 1.41 (s, 3H).

I3C NMR (101 MHz, CDCl3) 6 162.7, 160.5, 151.5, 137.4, 134.0, 130.8, 130.5, 127.6,
126.7,125.1, 122.0, 118.5, 113.8, 55.5, 28.6, 21.9.

HRMS (ESI) m/z: [M + H]" Caled for Ci19H1903"295.1329 ; Found 295.1323.
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4-Cyclopropyl-3-(4-methoxyphenyl)-1H-isochromen-1-one (3g)
I

- O 0O
4 OTfI 10 mol% CuCl
+ °
+ o
\o 5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol 75%, > 20/1

1-(Cyclopropylethynyl)-4-methoxybenzene (344 mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(44 mg, 75% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.41 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d) & 8.32 (d, J = 8.0 Hz, 1H), 8.09 (d, J = 8.0 Hz,
1H), 7.80 — 7.76 (m, 1H), 7.72 — 7.68 (m, 2H), 7.50 (t, J = 6.8 Hz, 1H), 6.97 — 6.94 (m,
2H), 3.87 (s, 3H), 1.92 — 1.85 (m, 1H), 0.98 — 0.94 (m, 2H), 0.23 — 0.19 (m, 2H).

I3C NMR (101 MHz, CDCl3) d 162.7, 160.5, 153.6, 140.1, 134.5, 131.1, 129.5, 127.6,
125.8, 124.5, 120.5, 113.6, 113.3, 55.5, 10.2, 9.2.

HRMS (ESI) m/z: [M + H]" Calcd for Ci19H1703"293.1172 ; Found 293.1166.
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4-Cyclohexyl-3-(4-methoxyphenyl)-1H-isochromen-1-one (3h)
I

= 00
= OTf 10 mol% CuCl
. ! ; g
+ o]
“ 5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol 60%, 6/1

1-(Cyclohexylethynyl)-4-methoxybenzene (42.8 mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(40 mg, 60% yield, regioselectivity 6/1). (Regioselectivity was determined by crude
sample NMR.)

Rr0.34 (Petroleum ether/EtOAc = 8/1).

'H NMR (400 MHz, Chloroform-d) & 8.39 (dd, J = 8.0, 1.6 Hz, 1H), 8.02 (d, J = 8.4
Hz, 1H), 7.76 — 7.72 (m, 1H), 7.52 — 7.42 (m, 3H), 6.99 — 6.95 (m, 2H), 3.88 (s, 3H),
2.97 —2.89 (m, 1H), 2.01 (s, 2H), 1.83 — 1.71 (m, 4H), 1.26 — 1.21 (m, 4H).

I3C NMR (101 MHz, CDCl3) d 162.6, 160.4, 151.9, 137.8, 134.0, 130.7, 130.3, 127.5,
126.8,125.2,121.8, 118.0, 113.7, 55.5, 39.9, 31.6, 27.1, 26.1.

HRMS (ESI) m/z: [M + H]" Caled for C22H2303"335.1642 ; Found 335.1643.
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4-Butyl-3-(2-methoxyphenyl)-1H-isochromen-1-one (3i)

(o) - O,
Z oTf 10 mol% CuCl
+ I o >
+ 5AMS, DCE, 70 °C
0.2 mmol 0.24 mmol 96%, > 20/1

1-(Hex-1-yn-1-yl)-2-methoxybenzene  (37.6  mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(59 mg, 96% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.32 (Petroleum ether/EtOAc = 8/1).

'H NMR (400 MHz, Chloroform-d) & 8.40 — 8.37 (m, 1H), 7.80 — 7.76 (m, 1H), 7.64
—7.62 (m, 1H), 7.55 — 7.51 (m, 1H), 7.45 — 7.40 (m, 1H), 7.32 (dd, J = 7.6, 2.0 Hz,
1H), 7.04 — 6.97 (m, 2H), 3.80 (s, 3H), 2.48 (s, 2H), 1.54 (s, 2H), 1.31 - 1.21 (m, 2H),
0.80 (t, J = 7.6 Hz, 3H).

13C NMR (101 MHz, CDCl3) 6 163.0, 157.6, 149.3, 137.9, 134.5, 131.3, 131.1, 130.0,
127.7, 123.5, 122.6, 121.6, 120.4, 115.4, 111.3, 55.6, 31.5, 26.8, 22.6, 13.8.

HRMS (ESI) m/z: [M + H]" Caled for C20H2103"309.1485; Found 309.1483.
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4-Hexyl-3-(1-tosyl-1H-indol-3-yl)-1H-isochromen-1-one (3j)

-0
YA oTf 10 mol% CuCl
+ ! ; -
\ + 5 A MS, DCE, 70 °C
N
Ts
0.2 mmol 0.24 mmol 90%, > 20/1

3-(Oct-1-yn-1-yl)-1-tosyl-1H-indole (75.8 mg, 0.2 mmol), mesityl
(2-(methoxycarbonyl)phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(90 mg, 90% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.79 (Petroleum ether/EtOAc = 2/1).

IH NMR (400 MHz, Chloroform-d) 5 8.40 (dd, J = 8.0, 1.2 Hz, 1H), 8.03 (d, J = 8.4
Hz, 1H), 7.84 — 7.80 (m, 4H), 7.76 — 7.73 (m, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.58 —
7.54 (m, 1H), 7.41 — 7.36 (m, 1H), 7.32 — 7.25 (m, 3H), 2.75 — 2.71 (m, 2H), 2.37 (s,
3H), 1.67 — 1.60 (m, 2H), 1.40 — 1.33 (m, 2H), 1.28 — 1.24 (m, 4H), 0.90 — 0.80 (t, J =
6.8 Hz, 3H).

13C NMR (101 MHz, CDCl3) & 162.3, 145.6, 145.1, 137.7, 134.9, 134.9, 134.6, 130.2,
130.1, 129.2, 128.1, 127.0, 126.1, 125.5, 124.1, 123.6, 121.6, 121.3, 116.1, 1154,
113.6, 31.5, 30.1, 29.3, 27.3, 22.7, 21.7, 14.1.

HRMS (ESI) m/z: [M + H]" Caled for C30H30NO4S™ 500.1890; Found 500.1893.

26



4-Butyl-3-(thiophen-3-yl)-1H-isochromen-1-one (3k)

| (0]
= 0s_0
Y oTf 10 mol% CuCl 1%
+ | o > 7 XN
a * 5 A MS, DCE, 70 °C s )
S
0.2 mmol 0.24 mmol 89%, > 20/1

3-(Hex-1-yn-1-yl)thiophene (32.8 mg, 0.2 mmol), mesityl (2-(methoxycarbonyl)
phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I)
chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (10:1) to get the target product (50 mg, 89%
yield, regioselectivity > 20/1). (Regioselectivity was determined by crude sample
NMR.)

Rr0.38 (Petroleum ether/EtOAc = 8/1).

'H NMR (400 MHz, Chloroform-d) 4 8.37 (dd, J = 8.0, 1.6 Hz, 1H), 7.81 — 7.77 (m,
1H), 7.65 — 7.63 (m, 2H), 7.54 — 7.50 (m, 1H), 7.42 — 7.39 (m, 2H), 2.80 — 2.76 (m,
2H), 1.72 - 1.63 (m, 2H), 1.53 — 1.44 (m, 2H), 0.98 (t, J = 7.6 Hz, 3H).

13C NMR (101 MHz, CDCl3) § 162.4, 147.0, 138.1, 134.8, 134.2, 130.0, 127.8, 126.2,
125.8, 123.5, 121.2, 114.0, 32.1, 26.8, 22.9, 14.0.

HRMS (ESI) m/z: [M + H]" Caled for C17H1702S" 285.0944; Found 285.0942.
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4-Butyl-3-(thiophen-2-yl)-1H-isochromen-1-one (31)

~oLd [
// OTf 10 mol% CuCl %
~ + I ) o A \
* 5 A MS, DCE, 70 °C \
\_§ S
0.2 mmol 0.24 mmol 74%, > 20/1

2-(Hex-1-yn-1-yl)thiophene (32.8 mg, 0.2 mmol), mesityl (2-(methoxycarbonyl)
phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I)
chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (10:1) to get the target product (42 mg, 74%
yield, regioselectivity > 20/1). (Regioselectivity was determined by crude sample
NMR.)

Rr0.40 (Petroleum ether/EtOAc = 8/1).

'H NMR (400 MHz, Chloroform-d) & 8.36 (dd, J = 8.0, 1.6 Hz, 1H), 7.81 — 7.76 (m,
1H), 7.64 (d, J = 8.0 Hz, 1H), 7.54 — 7.48 (m, 3H), 7.14 (g, J = 3.6 Hz, 1H), 2.91 —
2.87 (m, 2H), 1.73 - 1.50 (m, 4H), 1.01 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3) 6 161.8, 145.6, 138.1, 135.0, 134.9, 130.1, 128.6, 128.0,
127.9, 127.3, 123.5, 121.1, 114.1, 31.6, 26.9, 23.0, 14.0.

HRMS (ESI) m/z: [M + H]" Caled for C17H1702S" 285.0944; Found 285.0948.
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3,4-Diphenyl-1H-isochromen-1-one (3m)

0
|
_ o)
o ott O°x° 10 mol% cucl N O

7 . | o - )
O + 5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol 99%

1, 2-Diphenylethyne (32.8 mg, 0.2 mmol), mesityl (2-(methoxycarbonyl)
phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I)
chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (10:1) to get the target product (59 mg, 99%
yield).

R 0.35 (Petroleum ether/EtOAc = 10/1).
'H NMR (400 MHz, Chloroform-d) & 8.42 (dd, J = 1.6, 8.0 Hz, 1H), 7.67 — 7.63 (m,

1H), 7.55 — 7.51 (m, 1H), 7.48 — 7.39 (m, 3H), 7.36 — 7.33 (m, 2H), 7.29 — 7.18 (m,
6H).

The titled compound is known. It’s H-NMR is in accordance with the known
literature.!*!
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3,4-Dibutyl-1H-isochromen-1-one (3n)
I

~ 0. o o
7 OTf 10 mol% CuCl
%4 . | - N
¥ 5AMS, DCE, 70 °C

0.2 mmol 0.24 mmol 99%

(@]

5-Decyne (27.6 mg, 0.2 mmol), mesityl(2-(methoxycarbonyl)phenyl)iodonium
trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I) chloride (2 mg, 0.02
mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The reaction was
stirred at 70 °C after added anhydrous DCE (4 mL). The reaction mixture was stirred
until complete consumption of starting material was observed by TLC. Then the
reaction mixture was concentrated in vacuum and separated on silica gel by PE/EA
gradient (10:1) to get the target product (51 mg, 99% yield).

R 0.51 (Petroleum ether/EtOAc = 10/1).
'H NMR (400 MHz, Chloroform-d) § 8.31 (dd, J = 1.6, 8.0 Hz, 1H), 7.75 — 7.71 (m,

1H), 7.52 (d, J = 8.8 Hz, 1H), 7.47 — 7.43 (m, 1H), 2.59 (q, J = 7.2 Hz, 4H), 1.73 —
1.65 (m, 2H), 1.58 — 1.38 (m, 6H), 0.96 (M, 6H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.?!
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3-Hexyl-1H-isochromen-1-one (30)
I

- o
/\/\/\ ott OnC  10mol% cuc
+ S 0]
V4 /@f 5 A MS, DCE, 70 °C N
0.2 mmol 0.24 mmol 70%, >10/1

1-Octyne (22.0 mg, 0.2 mmol), mesityl(2-(methoxycarbonyl)phenyl)iodonium
trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I) chloride (2 mg, 0.02
mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The reaction was
stirred at 70 °C after added anhydrous DCE (4 mL). The reaction mixture was stirred
until complete consumption of starting material was observed by TLC. Then the
reaction mixture was concentrated in vacuum and separated on silica gel by PE/EA
gradient (10:1) to get the target product (32 mg, 70% yield, regioselectivity > 10/1).
(Regioselectivity was determined by crude sample NMR.)

R 0.24 (Petroleum ether/EtOAc = 10/1).
'H NMR (400 MHz, Chloroform-d) & 8.24 (d, J = 8.0 Hz, 1H), 7.66 (t, J = 7.6 Hz,

1H), 7.43 (t, J = 7.2 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 6.24 (s, 1H), 2.51 (t, J = 7.6 Hz,
2H), 1.73 — 1.66 (m, 2H), 1.42 — 1.28 (m, 6H), 0.88 (t, J = 6.8 Hz, 3H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.®!
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3-(4-Chlorobutyl)-1H-isochromen-1-one (3p)
I

- (0]
Cl OTf Ox© 10 mol% CuCl
/\/\/ + | o O
Vi ¥ 5AMS, DCE,70°C  Cl N
0.2 mmol 0.24 mmol 66%), >10/1

6-chlorohex-1-yne (22.0 mg, 0.2 mmol), mesityl(2-(methoxycarbonyl)phenyl)
iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I) chloride (2 mg,
0.02 mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The reaction
was stirred at 70 °C after added anhydrous DCE (4 mL). The reaction mixture was
stirred until complete consumption of starting material was observed by TLC. Then
the reaction mixture was concentrated in vacuum and separated on silica gel by
PE/EA gradient (10:1) to get the target product (31 mg, 66% yield, regioselectivity >
10/1). (Regioselectivity was determined by crude sample NMR.)

R 0.22 (Petroleum ether/EtOAc = 10/1).
'H NMR (400 MHz, Chloroform-d) & 8.27 — 8.24 (m, 1H), 7.70 — 7.66 (m, 1H), 7.48

~ 7.44 (m, 1H), 7.36 (d, J = 7.6 Hz, 1H), 6.28 (s, 1H), 3.60 — 3.55 (m, 2H), 2.60 —
2.55 (m, 2H), 1.92 — 1.82 (m, 4H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.™!
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4-(1-Oxo0-1H-isochromen-3-yl)butyl 4-methylbenzenesulfonate (3q)
I

- (0]
OTs OTf Ox© 10 mol% CuCl
/\/\/ + | N O
Vi ¥ 5 AMS, DCE, 70°C  TsO N
0.2 mmol 0.24 mmol 60.5%, >20/1

Hex-5-yn-1-yl 4-methylbenzenesulfonate (50.4 mg, 0.2 mmol), mesityl(2-
(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (10:1) to get the target product
(45 mg, 60.5% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.58 (Petroleum ether/EtOAc = 2/1).

'H NMR (400 MHz, Chloroform-d) & 8.23 — 8.21 (m, 1H), 7.79 — 7.75 (m, 2H), 7.69
—7.65 (m, 1H), 7.47 — 7.43 (m, 1H), 7.35 — 7.32 (m, 3H), 6.23 (s, 1H), 4.06 — 4.02 (m,
2H), 2.50 — 2.47 (m, 2H), 2.42 (s, 3H), 1.76 — 1.69 (m, 4H).

13C NMR (101 MHz, CDCls) 6 163.0, 157.0, 145.0, 137.4, 135.0, 133.0, 130.0, 129.6,
128.0, 127.9, 125.2, 120.2, 103.5, 70.0, 32.8, 28.2, 23.0, 21.7.

HRMS (ESI) m/z: [M + H]" Calcd for C20H2105S"373.1104; Found 373.1101.
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Methyl (E)-6-(1-0xo0-1H-isochromen-3-yl)hex-2-enoate (3r)
I

- o)
O~ ott 9%° 10 mol% cucl o
M + | " > \O O
V4 S ¥ 5 AMS, DCE, 70 °C = N
0.2 mmol 0.24 mmol 57%, >20/1

Methyl (E)-oct-2-en-7-ynoate (30.4 mg, 0.2 mmol), mesityl(2-(methoxycarbonyl)
phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(])
chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (10:1) to get the target product (34 mg, 57%
yield, regioselectivity > 20/1). (Regioselectivity was determined by crude sample
NMR.)

Rr0.68 (Petroleum ether/EtOAc = 2/1).

'H NMR (400 MHz, Chloroform-d) & 8.25 — 8.23 (m, 1H), 7.69 — 7.65 (m, 1H), 7.47
— 7.43 (m, 1H), 7.35 (d, J = 8.0 Hz, 1H), 6.99 — 6.92 (m, 1H), 6.26 (s, 1H), 5.87 —
5.83 (m, 1H), 3.71 (s, 3H), 2.55 (t, J = 7.2 Hz, 2H), 2.32 — 2.26 (m, 2H), 1.93 — 1.85
(m, 2H).

13C NMR (101 MHz, CDCl3) § 167.0, 163.0, 157.2, 148.2, 137.5, 134.9, 129.7, 127.9,
125.2, 121.9, 120.3, 103.6, 51.6, 32.9, 31.3, 25.3.

HRMS (ESI) m/z: [M + Na]" Calcd for C1sH1604Na"295.0941; Found 295.0941.
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3-Cyclopropyl-1H-isochromen-1-one (3s)

|
) o)
0<_0
f OTf 10 mol% CuCl
N 0
S ! °
Z /@3 5 A MS, DCE, 70 °C N

0.3 mmol 0.2 mmol 80.6%, >20/1

Ethynylcyclopropane (19.8 mg, 0.3 mmol), mesityl(2-(methoxycarbonyl) phenyl)
iodonium trifluoromethanesulfonate (106 mg, 0.20 mmol), copper(I) chloride (2 mg,
0.02 mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The reaction
was stirred at 70 °C after added anhydrous DCE (4 mL). The reaction mixture was
stirred until complete consumption of starting material was observed by TLC. Then
the reaction mixture was concentrated in vacuum and separated on silica gel by
PE/EA gradient (10:1) to get the target product (30 mg, 80.6% yield, regioselectivity >
20/1). (Regioselectivity was determined by crude sample NMR.)

R 0.35 (Petroleum ether/EtOAc = 10/1).

'H NMR (400 MHz, Chloroform-d) & 8.22 — 8.20 (m, 1H), 7.66 — 7.62 (m, 1H), 7.42
—7.38 (m, 1H), 7.31 (d, J = 8.0 Hz, 1H), 6.30 (s, 1H), 1.77 — 1.84 (m, 1H),1.05-1.09
(m, 2H), 0.90-0.95 (m, 2H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.!
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3-(Cyclohex-1-en-1-yl)-1H-isochromen-1-one (3t)
I

= ~ O O
O// . oTf 10 mol% CuCl
|
* 5 A MS, DCE, 70 °C

0.2 mmol 0.24 mmol 86%, 15/1

Ethynylcyclohex-1-ene (21.2 mg, 0.2 mmol), mesityl(2-(methoxycarbonyl) phenyl)
iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol), copper(I) chloride (2 mg,
0.02 mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The reaction
was stirred at 70 °C after added anhydrous DCE (4 mL). The reaction mixture was
stirred until complete consumption of starting material was observed by TLC. Then
the reaction mixture was concentrated in vacuum and separated on silica gel by
PE/EA gradient (10:1) to get the target product (39 mg, 86% yield, regioselectivity >
= 15/1). (Regioselectivity was determined by crude sample NMR.)

R 0.65 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d) & 8.22 (d, J = 8.0 Hz, 1H), 7.63 (t, J = 7.6 Hz,
1H), 7.42 - 7.36 (g, J = 8.0 Hz, 2H), 6.80 (t, J = 4.4 Hz, 1H), 6.34 (s, 1H), 2.30 — 2.23
(m, 4H), 1.79 - 1.73 (m, 2H), 1.67 — 1.63 (m, 2H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.®!
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3-Phenyl-1H-isochromen-1-one (3u)

- O
oTf 10 mol% CuCl
— . I
@TS|M63 + + 5AMS, DCE, 70 °C
0.2 mmol 0.24 mmol 79%, > 12/1

1-Phenyl-2-(trimethylsilyl)acetylene  (34.8 mg, 0.2 mmol), mesityl(2-
(methoxycarbonyl)phenyl) iodonium trifluoromethanesulfonate (127.2 mg, 0.24
mmol), copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (20:1) to get the target product
(35 mg, 79% yield, regioselectivity > 12/1). (Regioselectivity was determined by
crude sample NMR.)

Rr0.14 (Petroleum ether/EtOAc = 20/1).

IH NMR (400 MHz, Chloroform-d) & 8.31 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 6.4 Hz,
2H), 7.77 — 7.68 (m, 1H), 7.54 — 7.43 (m, 5H), 6.96 (s, 1H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.®!
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Methyl 3-(naphthalen-1-yl)-1-oxo0-1H-isochromene-4-carboxylate (3v)

©
o OoTf °© © 10 mol% CuCl
Z + | " >
O ® 5 A MS, DCE, 70 °C
0.2 mmol 0.24 mmol 68%, > 20/1

Methyl 3-(naphthalen-1-yl)propiolate (42 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid (45 mg, 68% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

Rr0.33 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d) & 8.43 (dd, J= 8.4, 2.0 Hz, 1H),7.98 — 7.82 (m,
4H), 7.66 — 7.50 (m, 5H), 3.34 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 166.2, 161.2, 156.7, 135.5, 134.6, 133.5, 131.1,
131.0, 130.6, 130.1, 129.2, 128.6, 127.8, 127.4, 126.6, 125.1, 124.9, 124.8, 120.1,
113.2,52.3.

HRMS (ESI) m/z: [M + H]" Caled for C21Hi504" 331.0965; Found 331.0954.
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Methyl 3-(4-methoxyphenyl)-1-oxo0-1H-isochromene-4-carboxylate (3w)

\o |

S
o oTf Ox© 10 mol% CucCl
FZ + | .
® 5 AMS, DCE, 70 °C
o
0.2 mmol 0.24 mmol 88%), > 20/1

Methyl 3-(4-methoxyphenyl)propiolate (38.0 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid (54.5 mg, 88% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

Rr0.23 (Petroleum ether/EtOAc = 5/1).

TH NMR (400 MHz, Chloroform-d) & 8.34 (dd, J= 8.0, 1.6 Hz, 1H), 7.79 — 7.75 (m,
1H), 7.68 (d, /= 8.4 Hz, 1H), 7.61 — 7.53 (m, 3H), 6.98 — 6.95 (m, 2H), 3.87 (s, 3H),
3.76 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 167.4, 161.6, 161.3, 155.3, 135.4, 135.0, 130.0,
129.8, 128.6, 124.9, 124.0, 119.6, 114.1, 109.6, 55.5, 52.8.

HRMS (ESI) m/z: [M + H]" Calcd for CisHi505"311.0914; Found 311.0919.

39



Methyl 3-(3,4-dimethoxyphenyl)-1-oxo0-1H-isochromene-4-carboxylate (3x)

S
| o OTf 0 o 10 mol% CuCl
o) Z + [ .
® 5 AMS, DCE, 70 °C
o
0.2 mmol 0.24 mmol 79%, > 20/1

Methyl 3-(3,4-dimethoxyphenyl)propiolate (44.0 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (2:1) to get the target product as a white
solid (54 mg, 79% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.24 (Petroleum ether/EtOAc = 2/1).

TH NMR (400 MHz, Chloroform-d) & 8.34 (dd, J= 8.0, 1.2 Hz, 1H), 7.79 — 7.75 (m,
1H), 7.65 (d, J=8.0 Hz, 1H), 7.57 - 7.53 (m, 1H), 7.23 — 7.19 (m, 2H), 6.91 (d, J =
8.0 Hz, 1H), 3.94 (s, 3H), 3.93 (s, 3H), 3.76 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 167.4, 161.3, 155.0, 151.2, 149.1, 135.4, 134.9,
130.0, 128.7, 125.0, 124.0, 121.5, 119.6, 110.8, 110.7, 110.0, 56.2, 56.1, 52.9.

HRMS (ESI) m/z: [M + H]" Calcd for Ci19H1706" 341.1020; Found 341.1011.
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Scope of the aryl(mesityl)iodonium salts
4-Butyl-8-methoxy-3-(4-methoxyphenyl)-1H-isochromen-1-one (3aa)

© o cl)
/©/\/\ OTIf 5 10moi% cuc

~ ’ /©i® 5 A MS, DCE, 70°C
1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), mesityl(3-methoxy-
2-(methoxycarbonyl)phenyl)iodonium trifluoromethanesulfonate (134.4 mg, 0.24
mmol), copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (5:1) to get the target product

as a white solid ( 54 mg, 79% yield, regioselectivity > 20/1). (Regioselectivity was
determined by crude sample NMR.)

R 0.31 (Petroleum ether/EtOAc = 2/1).

'"H NMR (400 MHz, Chloroform-d) 7.69 — 7.66 (m, J = 8.0 Hz, 1H), 7.49 — 7.45 (m,
2H), 7.15 (dd, J = 0.8, 8.0 Hz, 1H), 6.97 — 6.92 (m, 3H), 4.00 (s, 3H), 3.83 (s, 3H),
2.62 —2.58 (m, 2H), 1.62 — 1.54 (m, 2H), 1.38 — 1.29 (m, 2H), 0.87 (t, J = 7.6 Hz,
3H).

13C NMR (101 MHz, Chloroform-d) § 162.0, 160.3, 159.4, 152.0, 141.1, 135.5, 130.5,
126.0, 115.4, 113.6, 113.0, 110.0, 109.6, 56.4, 55.4, 32.0, 27.1, 22.8, 13.8.

HRMS (ESI) m/z: [M + H]" Caled for C21H2304"339.1591; Found 339.1592.
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Methyl 4-butyl-3-(4-methoxyphenyl)-1-oxo-1H-isochromene-8-carboxylate (3ab)
S of |
/©/\/\ | 10 mol% CuCl
+ ® (o) S >
~0 | 5AMS,DCE,70°C

1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), (2,3-bis(methoxy
carbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate (141.0 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid ( 55 mg, 75% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.69 (Petroleum ether/EtOAc = 2/1).

'H NMR (400 MHz, Chloroform-d) § 7.78 (dd, J = 8.0, 7.2 Hz, 1H), 7.68 (dd, J = 8.4,
1.2 Hz, 1H), 7.48 — 7.45 (m, 3H), 6.98 — 6.95 (m, 2H), 3.99 (s, 3H), 3.85 (s, 3H), 2.69
—2.65 (m, 2H), 1.62 — 1.55 (m, 2H), 1.40 — 1.31 (m, 2H), 0.89 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 169.9, 160.6, 160.5, 152.2, 138.9, 136.6, 134.2,
130.5, 126.1, 125.5, 124.9, 117.8, 113.8, 113.2, 55.4, 53.2, 32.1, 26.8, 22.7, 13.8.

HRMS (ESI) m/z: [M + Na]" Calcd for C22H2,05Na" 389.1359; Found 389.1359.
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4-Butyl-8-fluoro-3-(4-methoxyphenyl)-1H-isochromen-1-one (3ac)
I

©_ 0y O

/©/\/\ OTIf £ 10mo%cucl

~ ' /fji@ 5 AMS, DCE, 70 °C
1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), (3-fluoro-2-(methoxy
carbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate (130.6 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred and added (3-fluoro-2-(methoxycarbonyl)phenyl)
(mesityl)iodonium trifluoromethanesulfonate (16.4 mg, 0.03 mmol) until complete
consumption of starting material was observed by TLC. Then the reaction mixture
was concentrated in vacuum and separated on silica gel by PE/EA gradient (5:1) to get

the target product (41 mg, 62% yield, regioselectivity > 20/1). (Regioselectivity was
determined by crude sample NMR.)

R 0.31 (Petroleum ether/EtOAc = 5/1).

'TH NMR (400 MHz, Chloroform-d) & 7.75 — 7.70 (m, 1H), 7.50 — 7.46 (m, 2H), 7.39
(d, J = 8.0 Hz, 1H), 7.19 — 7.14 (m, 1H), 6.98 — 6.95 (m, 2H), 3.86 (s, 3H), 2.66 —
2.62 (m, 2H), 1.63 — 1.56 (m, 2H), 1.41 — 1.31 (m, 2H), 0.89 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 163.3 (d, J = 266.4 Hz), 160.5, 158.2 (d, J =
5.1 Hz), 152.6, 140.8, 135.9 (d, J = 10.4 Hz), 130.5, 125.6, 119.3 (d, J = 4.5 Hz),
1149 (d,J=21.5 Hz), 113.8, 113.0, 110.1 (d, J = 6.7 Hz), 55.4, 32.0, 27.1, 22.8, 13.8.
F NMR (376 MHz, CDCl3) 6 -106.7 — -106.8 (m, 1F)

HRMS (ESI) m/z: [M + H]* Caled for CaoH20FO5* 327.1391; Found 327.1391.
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4-Butyl-3-(4-methoxyphenyl)-7-methyl-1H-isochromen-1-one (3ad)

© o é
/©/\/\ OTIf 10 mol% CuCl

~ ' /©i@ 5 AMS, DCE, 70 °C
1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)-4-methylphenyl)iodonium trifluoromethanesulfonate (130.6 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (8:1) to get the target product

(55 mg, 86% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.30 (Petroleum ether/EtOAc = 8/1).

'"H NMR (400 MHz, Chloroform-d) & 8.17 (s, 1H), 7.60 — 7.56 (dd, J = 8.0 Hz, 1.6
Hz, 1H), 7.52 (d, J = 8.4 Hz, 1H), 7.49 — 7.47 (m, 2H), 6.98 — 6.94 (m, 2H), 3.85 (s,
3H), 2.67 — 2.63 (m, 2H), 2.47 (s, 3H), 1.65 — 1.57 (m, 2H), 1.41 — 1.32 (m, 2H), 0.89
(t,J=7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 162.9, 160.2, 150.6, 137.8, 136.0, 135.7, 130.5,
129.7,126.1, 123.5, 121.0, 113.7, 113.6, 55.4, 32.3, 26.8, 22.8, 21.3, 13.9.

HRMS (ESI) m/z: [M + H]" Caled for C21H2303"323.1642; Found 323.1640 .
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4-Butyl-7-methoxy-3-(4-methoxyphenyl)-1H-isochromen-1-one (3ae)

©_ o (lJ
/©/\/\ OTIf 10mol% CuCl
~o ’ /@29 S 5AMS,DCE, 70°C g
I

1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), mesityl(4-methoxy-2-
(methoxycarbonyl)phenyl)iodonium trifluoromethanesulfonate (1344 mg, 0.24
mmol), copper(l) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (5:1) to get the target product
(48 mg, 71% yield, regioselectivity > 20/1). (Regioselectivity was determined by
crude sample NMR.)

R 0.30 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d) § 7.78 (d, J = 2.8 Hz, 1H), 7.54 (d, J = 8.8 Hz,
1H), 7.48 (d, J= 8.8 Hz, 2H), 7.36 (dd, J=9.2, 3.6 Hz, 1H), 6.96 (d, J = 8.8 Hz, 2H),
3.92 (s, 3H), 3.86 (s, 3H), 2.69 — 2.61 (m, 2H), 1.65 — 1.57 (m, 2H), 1.41 — 1.32 (m,
2H), 0.89 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 162.9, 160.2, 159.1, 149.6, 131.9, 130.6, 126.1,
125.2,124.4,122.4,113.7, 113.5, 110.3, 55.9, 55.4, 32.4, 26.9, 22.8, 13.9.

HRMS (ESI) m/z: [M + H]" Caled for C21H2304"339.1591; Found 339.1588.

45



4-Butyl-7-fluoro-3-(4-methoxyphenyl)-1H-isochromen-1-one (3af)
I

©_ 0y O
/©/\/\ OTIf 10 mol% Cucl
~o ® i 5 AMS, DCE, 70 °C

1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), (4-fluoro-2-(methoxy
carbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate (130.6 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white

solid (61 mg, 94% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.30 (Petroleum ether/EtOAc = 5/1).

'H NMR (400 MHz, Chloroform-d) & 8.02 (dd, J = 8.4, 2.8 Hz, 1H), 7.63 (dd, J = 8.8,
4.8 Hz, 1H), 7.50 — 7.46 (m, 3H), 7.00 — 6.96 (m, 2H), 3.87 (s, 3H), 2.69 — 2.65 (m,
2H), 1.65 —1.57 (m, 2H), 1.42 — 1.33 (m, 2H), 0.90 (t, J = 7.6 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 8 161.6 (d, J = 250.7 Hz), 161.8 (d, J = 3.6 Hz),
160.4, 151.0, 134.7, 130.5, 126.0 (d, J = 7.7 Hz), 125.7, 123.0 (d, J = 23.0 Hz), 122.9
(d,J=79Hz), 1154 (d,J=23.0 Hz), 113.8, 113.1, 55.4, 32.2, 26.9, 22.8, 13.9.

1“F NMR (376 MHz, CDCl3) 6 -111.7 — -111.9 (m, 1F)

HRMS (ESI) m/z: [M + H]* Caled for CaoH20FO5* 327.1391; Found 327.1388.
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4-Butyl-7-chloro-3-(4-methoxyphenyl)-1H-isochromen-1-one (3ag)

©_ o
/O/\/\ OTIf 10 mol% CuCl
~ ' ® 5 AMS, DCE, 70 °C
© cl

1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), (4-chloro-2-(methoxy
carbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate (135.4 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid ( 56 mg, 82% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.32 (Petroleum ether/EtOAc = 8/1).

'H NMR (400 MHz, Chloroform-d) & 8.29 (d, J= 2.4 Hz, 1H), 7.68 (dd, J=2.4, 8.8
Hz, 1H), 7.54 (d, /= 8.8 Hz,, 1H), 7.48 — 7.44 (m, 2H), 6.97 — 6.93 (m, 2H), 3.84 (s,
3H), 2.66 — 2.62 (m, 2H), 1.62 — 1.54 (m, 2H), 1.40 — 1.31 (m, 2H), 0.88 (t, J= 7.2 Hz,
3H).

13C NMR (101 MHz, Chloroform-d) § 161.5, 160.5, 151.8, 136.6, 135.0, 133.5, 130.5,
129.3, 125.6, 125.2, 122.4, 113.8, 113.1, 55.4, 32.1, 26.8, 22.8, 13.9.

HRMS (ESI) m/z: [M + H]" Calcd for C20H20C103" 343.1096; Found 343.1088.
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7-Bromo-4-butyl-3-(4-methoxyphenyl)-1H-isochromen-1-one (3ah)
I

©_ 0O
/©/\/\ OTIf 10 mol% CuCl
~ ' /©i® 5 A MS, DCE, 70 °C
Br
1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), (4-bromo-2-(methoxy
carbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate (145.9 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white

solid (59 mg, 76% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.29 (Petroleum ether/EtOAc = 8/1).

TH NMR (400 MHz, Chloroform-d) & 8.46 (d, J=2.0 Hz, 1H), 7.84 (dd, J = 8.8, 2.4
Hz, 1H), 7.49 — 7.45 (m, 3H), 6.98 — 6.94 (m, 2H), 3.85 (s, 3H), 2.67 — 2.62 (m, 2H),
1.62 —1.55 (m, 2H), 1.41 — 1.32 (m, 2H), 0.89 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 161.4, 160.5, 151.9, 137.7, 137.0, 132.4, 130.5,
125.6, 125.4,122.6, 121.2, 113.8, 113.2, 55.4, 32.1, 26.7, 22.8, 13.9.

HRMS (ESI) m/z: [M + H]" Caled for C20H20BrO3"387.0590; Found 387.0590.
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4-Butyl-6-chloro-3-(4-methoxyphenyl)-1H-isochromen-1-one (3ai)

© o
oTf
= | 10 mol% CuCl
+ @ o L
o 5 A MS, DCE, 70 °C

Cl
1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), (5-chloro-2-(methoxy
carbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate (135.3 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was

observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a yellow
solid ( 53 mg, 78% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.30 (Petroleum ether/EtOAc = 8/1).

TH NMR (400 MHz, Chloroform-d) & 8.27 (d, J= 8.4 Hz, 1H), 7.55 (d, J= 2.0 Hz,
1H), 7.49 — 7.43 (m, 3H), 6.98 — 6.94 (m, 2H), 3.85 (s, 3H), 2.64 — 2.60 (m, 2H), 1.63
—1.55 (m, 2H), 1.41 — 1.32 (m, 2H), 0.90 (t, /= 8.0 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 161.9, 160.5, 152.8, 141.5, 139.7, 131.6, 130.5,
128.1, 125.6, 123.3, 119.5, 113.8, 112.8, 55.4, 32.0, 26.6, 22.7, 13.8.

HRMS (ESI) m/z: [M + H]" Calcd for C20H20C103" 343.1096; Found 343.1092.
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6-Bromo-4-butyl-3-(4-methoxyphenyl)-1H-isochromen-1-one (3aj)

|
orr O °
= | 10 mol% CuCl
+ @ 5
o 5 A MS, DCE, 70 °C

Br
1-(Hex-1-yn-1-yl)-4-methoxybenzene (37.6 mg, 0.2 mmol), (5-bromo-2-(methoxy
carbonyl)phenyl)(mesityl)iodonium trifluoromethanesulfonate (145.9 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid ( 58 mg, 75% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.31 (Petroleum ether/EtOAc = 8/1).

'TH NMR (400 MHz, Chloroform-d) 8 8.19 (d, J= 8.4 Hz, 1H), 7.73 (d, J= 2.0 Hz,
1H), 7.62 —7.59 (dd, J = 1.6, 8.4 Hz, 1H), 7.49 — 7.46 (m, 2H), 6.98 — 6.95 (m, 2H),
3.85 (s, 3H), 2.65 - 2.61 (m, 2H), 1.63 — 1.56 (m, 2H), 1.42 — 1.32 (m, 2H), 0.90 (t, J
=7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 162.0, 160.5, 152.8, 139.8, 131.6, 131.0, 130.5,
130.4, 126.4, 125.6, 119.9, 113.8, 112.7, 55.4, 32.0, 26.6, 22.7, 13.8.

HRMS (ESI) m/z: [M + H]" Caled for C20H20BrO3"387.0590; Found 387.0590.
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4,5-Diphenyl-7H-thieno|2,3-c]pyran-7-one (3ak)

D e
oTf

G + | 10 mol% CuCl
— 5 AMS, DCE, 70 °C

1,2-Diphenylethyne (17.8 mg, 0.1 mmol), mesityl(2-(methoxycarbonyl)thiophen-3-yl)

iodonium trifluoromethanesulfonate (64.3 mg, 0.12 mmol), copper(I) chloride (1 mg,

0.01 mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The reaction

was stirred at 70 °C after added anhydrous DCE (2 mL). The reaction mixture was

stirred until complete consumption of starting material was observed by TLC. Then

the reaction mixture was concentrated in vacuum and separated on silica gel by
PE/EA gradient (5:1) to get the target product as a white solid ( 26 mg, 85% yield).

Rr0.40 (Petroleum ether/EtOAc = 5/1).

'"H NMR (400 MHz, Chloroform-d) & 7.78 (d, J = 5.2 Hz, 1H), 7.41 — 7.34 (m, 5H),
7.30—7.19 (m, 5H), 6.96 (d, J= 5.2 Hz, 1H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.?!
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5,6-Diphenyl-2 H-pyran-2-one (3am)

‘ © o c|>

Z + OT:J 10 mol% CuCl

O /©29 5AMS, DCE, 70 °C
1,2-Diphenylethyne (35.6 mg, 0.2 mmol), (£)-mesityl (3-methoxy-3-oxoprop-1-en-1
-yl)iodonium trifluoromethanesulfonate (115.2 mg, 0.24 mmol), copper(I) chloride (2
mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The
reaction was stirred at 70 °C after added anhydrous DCE (4 mL). The reaction
mixture was stirred until complete consumption of starting material was observed by

TLC. Then the reaction mixture was concentrated in vacuum and separated on silica

gel by PE/EA gradient (5:1) to get the target product as a white solid ( 40 mg, 81%
yield).

R 0.20 (Petroleum ether/EtOAc = 5/1).

'"H NMR (400 MHz, Chloroform-d) & 7.47 (d, J = 9.2 Hz, 1H), 7.38 — 7.29 (m, 6H),
7.26 —7.21 (m, 2H), 7.20 — 7.15 (m, 2H), 6.37 (d, /= 9.2 Hz, 1H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.l’]
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3-(4-Methoxyphenyl)-4-phenyl-1H-isochromen-1-one (3am)

|
‘ orr ON° 10 mol% CuCl
mol7 Cu
Z * [ -
O ® 5AMS, DCE, 70°C o
o

0.2 mmol 0.24 mmol 90%, > 20/1

1-Methoxy-4-(phenylethynyl)benzene (41.6 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid ( 59 mg, 90% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.39 (Petroleum ether/EtOAc = 5/1).

'"H NMR (400 MHz, Chloroform-d) & 8.39 (d, J = 8.0 Hz, 1H), 7.63 — 7.59 (m, 1H),
7.51 —7.38 (m, 4H), 7.29 — 7.26 (m, 4H), 7.16 (d, /= 8.0 Hz, 1H), 6.71 (d, J= 8.4 Hz,
2H), 3.76 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 162.5, 160.1, 151.0, 139.3, 134.8, 134.7, 131.4,
130.8, 129.6, 129.3, 128.2, 127.9, 125.4, 125.2, 120.3, 115.9, 113.4, 55.3.

HRMS (ESI) m/z: [M+H]" Caled for C22Hi703"329.1172; Found 329.1175.
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3-(4-Methoxyphenyl)-6-methyl-4-phenyl-1H-isochromen-1-one (3an)

I
D o
f 10 mol% CuCl

oT
Z * | -
O ® 5AMS,DCE, 70°C o
o

0.2 mmol 0.24 mmol 88%, > 20/1

Methoxy-4-(phenylethynyl)benzene (41.6 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)-5-methylphenyl)iodonium trifluoromethanesulfonate (130.6 mg, 0.24
mmol), copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (5:1) to get the target product
as a white solid (60 mg, 88% yield, regioselectivity > 20/1). (Regioselectivity was
determined by crude sample NMR.)

Rr0.40 (Petroleum ether/EtOAc = 5/1).

'TH NMR (400 MHz, Chloroform-d) & 8.28 (d, J = 8.0 Hz, 1H), 7.47 — 7.38 (m, 3H),
7.31 (dd, J=8.0,2.0 Hz, 1H), 7.27 — 7.24 (m, 4H), 6.93 (q, /= 1.6 Hz, 1H), 6.72 —
6.68 (m, 2H), 3.76 (s, 2H), 2.36 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 162.6, 160.0, 151.0, 145.8, 139.3, 134.9, 131.4,
130.8, 129.7, 129.3, 129.2, 128.1, 125.5, 125.2, 117.9, 115.9, 113.4, 55.3, 22.3.

The titled compound is known. It’s H-NMR is in accordance with the known
literature.®!
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3-(4-Methoxyphenyl)-9-methyl-4-phenylpyrano|3,4-b]indol-1(9H)-one (3a0)

| N
O e
oTf 10 mol% CuCl O

Z + N . >
O ® Y N7 5AMS,DCE 70°C g
o

0.1 mmol 0.20 mmol 74%, > 20/1
1-Methoxy-4-(phenylethynyl)benzene (20.8 mg, 0.1 mmol), mesityl(2-(methoxy
carbonyl)-1-methyl-1H-indol-3-yl)iodonium trifluoromethanesulfonate (70 mg, 0.12
mmol), copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(2 mL). Diaryliodonium salt was consumed quickly and needed to replenish twice
(0.8 mmol). The reaction mixture was stirred until complete consumption of the
alkyne was observed by TLC. Then the reaction mixture was concentrated in vacuum
and separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid (28 mg, 74% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

Rr0.38 (Petroleum ether/EtOAc = 5/1).

'"H NMR (400 MHz, Chloroform-d) & 7.45 (d, J = 3.6 Hz, 1H), 7.43 — 7.38 (m, 2H),
7.32 —-7.29 (m, 2H), 7.24 — 7.20 (m, 3H), 7.02 — 6.97 (m, 3H), 6.84 (m, 1H), 4.28 (s,
3H), 3.91 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8§ 159.7, 157.2, 149.3, 141.7, 133.2, 131.9, 129.0,
128.3, 128.0, 127.5, 127.3, 126.8, 123.4, 121.8, 121.0, 120.8, 116.0, 114.6, 110.5,
55.4,31.5.

HRMS (ESI) m/z: [M + H]" Caled for C2sH20NO3" 382.1438; Found 382.1434.

55



3-(4-Methoxyphenyl)-4-(p-tolyl)-1H-isochromen-1-one (30p)

|
O %)Tf Oy ° 10 mol% CuCl
mol7 Cu
= + I - -
O ® 5AMS, DCE,70°C O
o

0.2 mmol 0.24 mmol 97%, 7.5/1

1-Methoxy-4-(p-tolylethynyl)benzene (44.4 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid (66.4 mg, 97% yield, regioselectivity = 7.5/1). (Regioselectivity was determined
by crude sample NMR.)

Rr0.40 (Petroleum ether/EtOAc = 5/1).

'"H NMR (400 MHz, Chloroform-d) & 8.38 (d, J = 8.0 Hz, 1H), 7.63 — 7.58 (m, 1H),
7.50 — 7.46 (m, 1H), 7.32 — 7.28 (m, 2H), 7.24 (d, J = 7.6 Hz, 2H), 7.19 — 7.13 (m,
3H), 6.74 — 6.70 (m, 2H), 3.77 (s, 3H), 2.42 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 8 162.6, 160.0, 150.9, 139.5, 137.9, 134.6,131.6,
131.2,130.8, 130.0, 129.6, 127.8, 125.6, 125.3, 120.3, 115.8, 113.4, 55.3, 21.5.

The titled compound is known. It’s H-NMR is in accordance with the known
literature.!
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The crude reaction "TH NMR of 1-Methoxy-4-(p-tolylethynyl)benzene

|
O %)Tf Oy ° 10 mol% CuCl
mol7 Cu
Z * [ -
O ® 5 A MS, DCE, 70 °C
o

0.2 mmol

0.24 mmol

97%, 7.5/1

1.00—=
7.53=

3.0

57



Ethyl4-(1-oxo-3-phenyl-1H-isochromen-4-yl)benzoate (3aq)

i |
OTf 10 mol% CucCl
= ' . >
O Z * /@i@ 5 A MS, DCE, 70 °C
0.2 mmol 0.24 mmol 77%, > 20/1

Ethyl 4-(phenylethynyl)benzoate (50.0 mg, 0.2 mmol), mesityl(2-(methoxy
carbonyl)phenyl)iodonium trifluoromethanesulfonate (127.2 mg, 0.24 mmol),
copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a dried vial
sequentially. The reaction was stirred at 70 °C after added anhydrous DCE (4 mL).
The reaction mixture was stirred until complete consumption of starting material was
observed by TLC. Then the reaction mixture was concentrated in vacuum and
separated on silica gel by PE/EA gradient (5:1) to get the target product as a white
solid (57 mg, 77% yield, regioselectivity > 20/1). (Regioselectivity was determined
by crude sample NMR.)

R 0.39 (Petroleum ether/EtOAc = 5/1).

TH NMR (400 MHz, Chloroform-d) & 8.42 (dd, J = 8.0, 1.6 Hz, 1H), 8.12 — 8.09 (m,
2H), 7.67 — 7.63 (m, 1H), 7.57 — 7.53 (m, 1H), 7.39 — 7.14 (m, 8H), 4.42 (q, J=7.2
Hz, 2H), 1.42 (t, J="7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 166.3, 162.1, 151.4, 139.4, 138.3, 134.9, 132.7,
131.5,130.3,129.9, 129.4, 128.5, 128.2, 125.1, 120.5, 116.2, 61.3, 14.5.

HRMS (ESI) m/z: [M + H]" Caled for C24H1904"371.1278; Found 371.1271.
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Synthetic applications
3,4-Diphenyl-1H-isochromen-1-one (3m)

S 0.0
O ot > 5mol% cuCl
pZ
Z + ! N
O 5 A MS, DCE, 70 °C

5 mmol, 890 mg 5 mmol, 2.65 g 1.28 g, 86% 1.00, 82%

1,2-Diphenylethyne (890 mg, 5 mmol), mesityl (2-(methoxycarbonyl)
phenyl)iodonium trifluoromethanesulfonate (2.65 g, 5 mmol), copper(I) chloride (24.8
mg, 0.25 mmol) and 5 A MS (200 mg) were added to a dried vial sequentially. The
reaction was stirred at 70 °C after added anhydrous DCE (40 mL). The reaction
mixture was stirred until complete consumption of starting material was observed by
TLC. Then the reaction mixture was concentrated in vacuum and separated on silica
gel by PE/EA gradient (10:1) to get the target product (1.28 mg, 100% yield) and
recover 2,4,6-Trimethyliodobenzene (1.0 g, 82%).

R 0.35 (Petroleum ether/EtOAc = 10/1).
'H NMR (400 MHz, Chloroform-d) & 8.42 (dd, J = 1.6, 8.0 Hz, 1H), 7.67 — 7.63 (m,

1H), 7.55 — 7.51 (m, 1H), 7.48 — 7.39 (m, 3H), 7.36 — 7.33 (m, 2H), 7.29 — 7.18 (m,
6H).
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3-(4-Methoxyphenyl)-1H-isochromen-1-one (6)

0.1 mmol 92%

A 5.0 mL screw-cap vial was added methyl 3-(4-methoxyphenyl)-1-oxo-1H-
isochromene-4-carboxylate (31 mg, 0.1 mmol) and TFA (0.8 mL) under air. After
stirring at 65 °C for 6 hours, the reaction was quenched with aqueous H>O and
extracted with ethyl acetate (8 mL x 3). The organic layer was washed with brine,
dried over Na>SQOs, and filtered through a sand core funnel. The solvent was removed
under reduced pressure and the residue was separated on silica gel by PE/EA gradient
(5:1) to get the target product as a white solid (15 mg, 92% yield).

R 0.19 (Petroleum ether/EtOAc = 10/1).

'H NMR (400 MHz, Chloroform-d) & 8.29 (d, J = 8.8 Hz, 1H), 7.86 — 7.80 (m, 2H),
7.72 —7.68 (m, 1H), 7.48 — 7.44 (m, 2H), 7.01 — 6.95 (m, 2H), 6.84 (s, 1H), 3.86 (s,
3H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.*%]
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3-Benzoyl-3-phenylisobenzofuran-1(3H)-one (7)

(0]
mCPBA (0]

—_—
DCM, 50 °C O Q

0.2 mmol 72%

To a 5.0 mL screw-cap vial was added 3, 4-Diphenyl-1H-isochromen-1-one (59.6 mg,
0.2 mmol), mCPBA (121.8 mg, 0.6 mmol, 85% purity), and dichloromethane (3 mL)
under air. After stirring at room temperature under air for 6 hours, p-toluenesulfonic
acid (3.8 mg, 0.02 mmol) was added and the reaction was stirred at 50 °C overnight.
The reaction was quenched with aqueous Na»S;03 at 0 °C and extracted with
dichloromethane. The organic layer was washed with brine, dried over Na;SO4, and
filtered through a sand core funnel. The solvent was removed under reduced pressure
and the residue was separated on silica gel by PE/EA gradient (5:1) to get the target
product as a white solid (45 mg, 72% yield).

R 0.50 (Petroleum ether/EtOAc = 5/1).

IH NMR (400 MHz, Chloroform-d) & 8.02 — 7.98 (m, 2H), 7.87 (dd, J = 7.6 Hz, 2H),
7.70 (t, J = 7.6 Hz, 1H), 7.61 — 7.49 (m, 4H), 7.43 — 7.33 (m, 5H).

13C NMR (101 MHz, Chloroform-d) & 193.5, 169.4, 149.9, 137.6, 134.6, 134.2, 133.7,
131.0, 129.8, 129.6, 129.1, 128.5, 126.0, 125.6, 124.2, 123.8, 92.6.

HRMS (ESI) m/z: [M + Na]" Caled for C21H1403Na" 337.0835; Found 337.0837.
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Oospolactone
- O OH
oTf OO~
Standard Condition 0]
I orrY™ -
then 2.0 equiv. BBr3, rt, 15 min X
one step, 50%
0.1 mmol 0.12 mmol Oospolactone

2-Butyne (37.6 mg, 7.8 uL, 0.1 mmol), mesityl(3-methoxy-2-(methoxycarbonyl)
phenyl)iodonium trifluoromethanesulfonate (67.2 mg, 0.12 mmol), copper(I) chloride
(1 mg, 0.01 mmol) and 5 A MS (20 mg) were added to a dried vial sequentially. The
reaction was stirred at 70 °C after added anhydrous DCE (2 mL). The reaction
mixture was stirred until complete consumption of starting material was observed by
TLC. BBr3; (0.2 mL, 1 M DCM solution) was added to the reaction mixture and stirred
at room temperature for 15 minutes. Then the reaction was quenched with H,O and
extracted with ethyl acetate (15 mL x 3). The organic layer was washed with brine,
dried over Na;SOs, and filtered through a sand core funnel. Then the reaction mixture
was concentrated in vacuum and the residue was separated on silica gel by PE/EA
gradient (4:1) to get the target product as a white solid ( 9.5 mg, 50% yield).

R 0.50 (Petroleum ether/EtOAc = 4/1).

IH NMR (400 MHz, Chloroform-d) & 11.31 (s, 1H), 7.62 (t, J = 8.0 Hz, 1H), 6.96 —
6.92 (m, 2H), 2.32 (d, J = 0.8 Hz, 3H), 2.14 (d, J = 1.2 Hz, 3H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.*]
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Methyl3-(3,4-dimethoxyphenyl)-8-methoxy-1-0xo-1H-isochromene-4-carboxylate
(3ar)

(0}
©
| 0 oTf o5 ° 10 mol% CuCl
o Z * | oL .
® 5AMS, DCE, 70 °C
o
0.2 mmol 0.24 mmol 72%, > 20/1

Methyl 3-(3,4-dimethoxyphenyl)propiolate (44.0 mg, 0.2 mmol), mesityl(3-methoxy-
2-(methoxycarbonyl)phenyl)iodonium trifluoromethanesulfonate (134.4 mg, 0.24
mmol), copper(I) chloride (2 mg, 0.02 mmol) and 5 A MS (20 mg) were added to a
dried vial sequentially. The reaction was stirred at 70 °C after added anhydrous DCE
(4 mL). The reaction mixture was stirred until complete consumption of starting
material was observed by TLC. Then the reaction mixture was concentrated in
vacuum and separated on silica gel by PE/EA gradient (1:1) to get the target product
as a white solid (53 mg, 72% yield, regioselectivity > 20/1). (Regioselectivity was
determined by crude sample NMR.)

R 0.23 (Petroleum ether/EtOAc = 1/1).

'"H NMR (400 MHz, Chloroform-d) 8 7.67 (t, J= 8.4 Hz, 1H), 7.24 — 7.14 (m, 3H),
7.01 (d,J=7.6 Hz, 1H), 6.90 (d, J= 8.4 Hz, 1H), 4.03 (s, 3H), 3.93 (s, 6H), 3.75 (s,
3H).

I3C NMR (101 MHz, Chloroform-d) 8 167.8, 162.0, 157.8, 155.1, 151.2, 149.0, 137.7,
136.4,124.9, 121.5, 115.7, 110.8, 110.7, 110.6, 109.8, 108.4, 56.6, 56.2, 56.1, 52.9.

HRMS (ESI) m/z: [M + H]" Calcd for C20H1907"371.1125; Found 371.1121.
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Thunberginol A

6 N H,SO,/AcOH 5.0 equiv. BBry, rt
—_— —_—

HO
120 °C

HO

without purification Thunberginol A

two steps, 93%

A mixture of 3-(3,4-dimethoxyphenyl)-8-methoxy-1-oxo-1H-isochromene-4-
carboxylate (23 mg, 0.06 mmol) , 0.5 mL of glacial acetic acid and 0.5 mL of 6 N
sulfuric acid were taken in a 5.0 mL screw-cap vial. The reaction mixture was heated
to 120 °C for 4 h. The reaction mixture was cooled, diluted with water and extracted
with ethyl acetate (8 mL*3). The organic layer was washed with brine, dried over
NazSO4, and filtered through a sand core funnel. The extracting mixture was
concentrated under vacuum and used to the next step without further purification.

The above mixture and anhydrous DCM (1 mL) was added a dried vial. Then BBr;
(0.3 mL, 1 M DCM solution) was added to the reaction mixture and stirred at room
temperature until complete consumption of starting material was observed by TLC.
Then the reaction was quenched with H,O and extracted with ethyl acetate (10 mL *
5). The organic layer was washed with brine, dried over Na>SOy4, and filtered through
a sand core funnel. Then the reaction mixture was concentrated in vacuum and the
residue was separated on silica gel by PE/EA gradient (2:1) to get the target product
as a brown solid ( 15.0 mg, 93% yield).

Rr0.25 (Petroleum ether/EtOAc = 1/1).

IH NMR (400 MHz, DMSO-ds) § 7.67 (t, J = 8.0 Hz, 1H), 7.35 — 7.22 (m, 3H), 7.08
(d, J=7.6 Hz, 1H), 6.92 (d, J = 8.0 Hz, 1H), 6.87 (d, J = 8.0 Hz, 1H).

The titled compound is known. It’s *H-NMR is in accordance with the known
literature.[*?]
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