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I. General Information

'H and '*C NMR spectra were recorded on a 400 MHz or 600 MHz spectrometer at
25 °C. Chemical shifts values are given in ppm and referred as the internal standard to
TMS: 0.00 ppm. Chemical shifts were expressed in parts per million (0) downfield
from the internal standard tetramethylsilane, and were reported as s (singlet), d
(doublet), t (triplet), q (quadruple), dd (doublet of doublet), m (multiplet), etc. The
coupling constants J, are reported in Hertz (Hz). High resolution mass spectrometry
(HRMS) was obtained on a Q-TOF micro spectrometer. HPLC analysis was
conducted using Ultimate 3000 and chiral column of Daicel CHIRALCEL AD-H (4.6
mm x 25 cm). Melting points were determined with a Micromelting point apparatus.
TLC plates were visualized by exposure to ultraviolet light.

Reagents and solvents were purchased as reagent grade and were used without
further purification. All reactions were performed in standard glassware, heated at 70
°C for 3 h before used. Flash column chromatography was performed over silica gel

(200-300 m) using a mixture of ethyl acetate (EtOAc) and petroleum ether (PE).
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I1. Optimization of Reaction Conditions

Table S1. Optimization of reaction conditions of 3a“

O D3;CO
conditions
0 O
CO,H

O
1a 3a
Entry (()ex(;i?vn)t Solvent ((:el()lil?v? T(C)  Time (h) ‘({0‘/‘3?
1 PhIO (3.0) CD;OD ] reflux 0.5 40
2 PhIO (3.0) DCE 8.0 reflux 12 45
3 PhIO (3.0) DCM 8.0 reflux 2.0 65
4 PhIO (3.0) DMF 8.0 80 24 NR
5 PhIO (3.0) toluene 8.0 80 24 NR
6 PhIO (3.0) EtOAc 8.0 reflux 24 trace
7 PhIO (3.0) DCM 10.0 reflux 1.0 74
8 PhIO (3.0) DCM 12.0 reflux 0.5 73
9c PhIO (3.0) DCM 10.0 reflux 0.2 76
104 PhIO (3.0) DCM 10.0 reflux 0.2 80
11¢ PhIO (3.0) DCM 10.0 reflux 0.2 60

@Reaction conditions: 1a (0.5 mmol) in solvent (5 mL), unless otherwise stated. ? Isolated yield. ¢
BF;°Et,0 (10% mmol) was added. ¢ BF3*Et,O (20% mmol) was added. ¢ FeCl; (20% mmol) was
added.

Considering the fact that it is not economical to use the costly CD;0D as solvent
as well as reactant for this transformation (Table S1, entry 1), we came to further
optimize the reaction conditions by screening other solvents including DCE, DMF,
toluene, EtOAc, and DCM. Specifically, when DCE was used as solvent, the reaction
afforded the corresponding deuterated product 3a in 45% vyield after refluxing the
reaction mixture for 12 h (Table S1, entry 2). Pleasingly, switching DCE to DCM,
which possesses a lower boiling point, the desired product 3a was obtained in an
acceptable yield (Table S1, entry 3). Unfortunately, no reaction occurred in each case
when DMF or toluene was used as solvent (Table S1, entries 4 -5). EtOAc was also

not an appropriate solvent for the reaction as only trace of target product was
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observered (Table S1, entry 6). To our pleasant, when 10 equiv of CD;0OD in DCM
was applied, the yield of the target product could be improved to 74% yield (Table S1,
entry 7). Further improving the dosage of CD;0D to 12 equiv did not bring about a
better outcome (Table S1, entry 8). Much to our delight, the adding of Lewis acids
including BF;°Et,0 or FeCl; as additive could greatly shorten the reaction time (Table
S1, entries 9-11). Finally, the most optimal conditions were concluded to be: 1 equiv
of substrate, 3 equiv of PhIO, 10.0 equiv of CD;0D, 20% mmol of BF;+Et,0 in DCM

at reflux temperature (Table S1, entry 10).
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II1. Experimental Procedures and Spectroscopic Data

1. General procedure for the synthesis of substrates 1 (1a-m):!

R? R2
YA
_
'BUOK, CH3PPh,Br
R S THF, 0 °C - rt Rl S
COH 7 >CoH
A 1

To a suspension of methyltriphenylphosphonium bromide (7.14 g, 20.0 mmol) in
THF (100 mL) was added potassium zert-butoxide (3.36 g, 30.0 mmol) at 0 °C. The
mixture was stirred for 30 min and then acid A (10.0 mmol) was added. The mixture
was allowed to warm to room temperature, and stirred for 16 h. After evaporation of
THF, the mixture was treated with aqg NaOH (10%, 100 mL). The aqueous layer was
washed with CH,Cl, (50 mL) and acidified with aq HCI (3 N) to pH = 1. The aqueous
layer was extracted with EtOAc (3 x 50 mL). The combined organic extracts were
washed with a saturated aq solution of NaCl (100 mL), dried over MgSO,, and
evaporated in vacuo. The residue was purified by recystallization from

EtOAc/petroleum ether to give the product as a white solid.

2. Spectroscopic Data of Substrates 1 (1a-m):
2-(1-Phenylvinyl)benzoic acid (1a)

‘ CO,H

Following the general procedure, 1a was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (1.4 g, 90% yield); mp: 130-132 °C. 'H
NMR (600 MHz, CDCl3) 6 11.33 (brs, 1H), 7.93 (d, J = 9.1 Hz, 1H), 7.56 (td, J= 7.5,
1.0 Hz, 1H), 7.43 (td, J= 7.7, 1.0 Hz, 1H), 7.38 (d, J = 7.5 Hz, 1H), 7.27 — 7.19 (m,
5H), 5.67 (s, 1H), 5.23 (s, 1H). 3C NMR (151 MHz, CDCls) & 172.3, 149.6, 143.7,
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140.9, 132.4, 131.5, 130.7, 129.5, 128.1, 127.6, 127.5, 126.8, 114.4. HRMS (ESI)
calcd for C1sH;,NaO,* [M + Na*] 247.0735, found 247.0738.

5-Fluoro-2-(1-phenylvinyl)benzoic acid (1b)

F O CO,H

Following the general procedure, 1b was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (1.1 g, 74% yield); mp: 132-134 °C. 'H
NMR (400 MHz, CDCl;) 6 9.22 (br s, 1H), 7.62 (dd, /= 9.1, 2.7 Hz, 1H), 7.35 (dd, J
=8.5,5.5 Hz, 1H), 7.31 - 7.26 (m, 1H), 7.26 — 7.16 (m, 5H), 5.66 (d, J = 0.8 Hz, 1H),
5.20 (d, J = 0.7 Hz, 1H). 3C NMR (101 MHz, CDCl;) 6 171.0 (d, *Jcr = 2.5 Hz),
161.7 (d, Jer = 249.1 Hz), 148.51, 140.69, 139.7 (d, *Jcr = 3.6 Hz), 133.3 (d, 3Jcr =
7.5 Hz), 131.0 (d, 3Jcr = 7.4 Hz), 128.16, 127.65, 126.70, 119.5 (d, 2Jcr = 21.1 Hz),
117.5 (d, 2Jcr = 23.6 Hz), 114.81. HRMS (ESI) caled for CisH;;FNaO," [M + Na']
265.0641, found 265.0643.

4-Chloro-2-(1-phenylvinyl)benzoic acid (1¢)

C
CO,H

Following the general procedure, l¢ was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A pale yellow solid (1.2 g, 68% yield); mp: 143-145 °C.
'"H NMR (400 MHz, CDCl;) 6 9.38 (br s, 1H), 7.88 (d, J = 8.3 Hz, 1H), 7.43 — 7.36
(m, 2H), 7.24 (t, J= 6.2 Hz, 3H), 7.19 (dd, J = 7.5, 2.0 Hz, 2H), 5.68 (s, 1H), 5.22 (s,
1H). 3C NMR (101 MHz, CDCl;) 6 171.3, 148.4, 145.5, 140.2, 138.8, 132.2, 131.6,
128.2,127.9, 127.7, 126.7, 115.0. HRMS (ESI) calcd for C;sH;;3*CINaO," [M + Na"]

281.0340, found 281.0342.
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5-Chloro-2-(1-phenylvinyl)benzoic acid (1d)

cl E CO,H

Following the general procedure, 1d was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (1.1 g, 66% yield); mp: 163-165 °C. 'H
NMR (400 MHz, CDCls) 6 9.22 (br s, 1H), 7.90 (d, J=2.3 Hz, 1H), 7.53 (dd, /= 8.2,
2.3 Hz, 1H), 7.32 (d, J = 8.2 Hz, 1H), 7.26 — 7.21 (m, 3H), 7.21 — 7.17 (m, 2H), 5.67
(s, 1H), 5.21 (s, IH). P*C NMR (101 MHz, CDCl;) 6 171.0, 148.4, 142.1, 140.5, 133.6,
132.9, 132.5, 130.9, 130.6, 128.2, 127.7, 126.7, 114.9. HRMS (ESI) calcd for
C,5H;1*3CINaO,* [M + Na*] 281.0340, found 281.0342.

4-Bromo-2-(1-phenylvinyl)benzoic acid (1e)

Br O
CO,H

Following the general procedure, le was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (1.3 g, 65% yield); mp: 149-151 °C. 'H
NMR (400 MHz, CDCl3) 6 7.79 (d, J = 8.3 Hz, 1H), 7.60 — 7.52 (m, 2H), 7.24 (dd, J
= 7.1, 5.4 Hz, 3H), 7.21 — 7.16 (m, 2H), 5.68 (s, 1H), 5.22 (s, 1H). 3C NMR (101
MHz, CDCl;) 6 170.9, 148.3, 145.5, 140.2, 134.4, 132.2, 130.9, 128.2, 128.2, 127.7,
127.4, 126.7, 115.0. HRMS (ESI) calcd for C;sH;;7”BrNaO," [M + Na*] 324.9835,
found 324.9836.

5-Bromo-2-(1-phenylvinyl)benzoic acid (1f)
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Br COQH

Following the general procedure, 1f was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (0.8 g, 78% yield); mp: 176-178 °C. 'H
NMR (400 MHz, CDCl;) & 8.05 (d, J = 2.1 Hz, 1H), 7.68 (dd, J = 8.2, 2.2 Hz, 1H),
7.26 — 7.22 (m, 4H), 7.21 — 7.16 (m, 2H), 5.67 (s, 1H), 5.21 (s, 1H). 3C NMR (101
MHz, CDCl;) & 170.1, 148.5, 142.5, 140.3, 135.4, 133.5, 133.1, 131.0, 128.2, 127.8,
126.7, 121.4, 114.9. HRMS (ESI) calcd for CsH;;””BrNaO," [M + Na'] 324.9835,
found 324.9836.

5-Methyl-2-(1-phenylvinyl)benzoic acid (1g)

Me COzH

Following the general procedure, 1g was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (0.6 g, 72% yield); mp: 143-145 °C. 'H
NMR (400 MHz, CDCls) 6 9.93 (br s, 1H), 7.73 (s, 1H), 7.37 (d, J= 7.7 Hz, 1H), 7.26
—7.17 (m, 6H), 5.63 (s, 1H), 5.20 (s, 1H), 2.42 (s, 3H). 3C NMR (101 MHz, CDCls)
0 149.5, 141.1, 140.8, 137.6, 133.1, 131.5, 131.1, 129.3, 128.7, 128.1, 127.4, 126.8,
114.2, 21.0. HRMS (ESI) calcd for C;¢H14sNaO,* [M + Na*] 261.0891, found
261.0892.

4-Methoxy-2-(1-phenylvinyl)benzoic acid (1h)

MeO O
CO,H
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Following the general procedure, 1h was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (0.5 g, 78% yield); mp: 166-168 °C. 'H
NMR (400 MHz, CDCls) 6 7.43 (d, J = 2.8 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 7.25 —
7.17 (m, 4H), 7.09 (dd, J = 8.4, 2.8 Hz, 1H), 5.63 (d, /= 1.0 Hz, 1H), 5.19 (d, J=1.0
Hz, 1H), 3.87 (s, 3H). 3C NMR (101 MHz, CDCl;) & 171.0, 158.8, 149.1, 141.2,
1359, 132.8, 130.3, 128.1, 127.5, 126.8, 118.5, 115.1, 114.2, 55.6. HRMS (ESI)
calcd for C1cH4NaO5;*" [M + Na*] 277.0835, found 277.0839.

2-(1-(4-Fluorophenyl)vinyl)benzoic acid (1i)
F

‘ CO,H

Following the general procedure, 1i was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (1.8 g, 89% yield); mp: 143-145 °C. 'H
NMR (600 MHz, CDCls) 6 10.44 (brs, 1H), 7.93 (dd, /= 7.8, 1.1 Hz, 1H), 7.57 (td, J
=17.5, 1.3 Hz, 1H), 7.44 (td, J= 7.6, 1.1 Hz, 1H), 7.36 (dd, /= 7.6, 0.9 Hz, 1H), 7.21
—7.14 (m, 2H), 6.96 — 6.89 (m, 2H), 5.60 (s, 1H), 5.20 (s, 1H). 3C NMR (151 MHz,
CDCl;) 6 172.0, 162.3 (d, 'Jor = 245.2 Hz), 148.6, 143.4, 137.1, 132.6, 131.5, 130.7,
129.3, 128.4 (d, 3Jcr = 8.0 Hz), 127.8, 114.9 (d, 2Jcr = 21.4 Hz), 114.20. HRMS (ESI)
calcd for CsH;;FNaO," [M + Na*] 265.0641, found 265.0644.

2-(1-(4-Chlorophenyl)vinyl)benzoic acid (1j)
Cl

CO,H

Following the general procedure, 1j was purified by silica gel chromatography

S9



(EtOAc/petroleum ether, 1:1). A white solid (1.7 g, 90% yield); mp: 162-164 °C. 'H
NMR (400 MHz, CDCl;) & 9.48 (br s, 1H), 7.95 (dd, J = 7.8, 1.1 Hz, 1H), 7.58 (td, J
=17.5, 1.4 Hz, 1H), 7.45 (td, J= 7.6, 1.3 Hz, 1H), 7.35 (dd, J = 7.6, 1.0 Hz, 1H), 7.24
—7.19 (m, 2H), 7.17 - 7.11 (m, 2H), 5.65 (d, /= 0.5 Hz, 1H), 5.23 (d, /= 0.6 Hz, 1H).
I3C NMR (101 MHz, CDCl3) 6 171.6, 148.5, 143.2, 139.4, 133.3, 132.7, 131.6, 130.9,
129.1, 128.3, 128.0, 127.9, 114.8. HRMS (ESI) calcd for C;sH;;3*CINaO," [M + Na']
281.0345, found 281.0348.

2-(1-(4-Bromophenyl)vinyl)benzoic acid (1k)

Br

‘ CO,H

Following the general procedure, 1k was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (1.9 g, 89% yield); mp: 143-144 °C. 'H
NMR (400 MHz, CDCl3) 6 7.96 (dd, J = 7.8, 1.2 Hz, 1H), 7.58 (td, J = 7.5, 1.4 Hz,
1H), 7.45 (td, J=17.6, 1.3 Hz, 1H), 7.36 (td, /= 6.6, 1.5 Hz, 3H), 7.12 — 7.05 (m, 2H),
5.66 (s, 1H), 5.23 (s, 1H). 3C NMR (101 MHz, CDCl3) 8 171.9, 148.6, 143.1, 139.9,
132.7, 131.6, 131.2, 130.9, 129.2, 128.3, 127.9, 121.5, 114.9. HRMS (ESI) calcd for
CisH;;7BrNaO," [M + Na*] 324.9840, found 324.9842.

2-(1-(p-Tolyl)vinyl)benzoic acid (11)

Me

E CO,H

Following the general procedure, 11 was purified by silica gel chromatography

(EtOAc/petroleum ether, 1:1). A white solid (2.0 g, 88% yield); mp: 133-134 °C. 'H
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NMR (600 MHz, CDCls) § 10.75 (s, 1H), 7.95 (dd, J = 7.8, 0.7 Hz, 1H), 7.58 (td, J =
7.5, 1.3 Hz, 1H), 7.45 (td, J= 7.7, 1.1 Hz, 1H), 7.39 (d, J= 7.6 Hz, 1H), 7.15 (d, J =
8.1 Hz, 2H), 7.08 (d, J = 8.0 Hz, 2H), 5.66 (s, 1H), 5.19 (s, 1H), 2.33 (s, 3H). 13C
NMR (151 MHz, CDCly) § 172.6, 149.4, 143.8, 138.1, 137.3, 132.3, 131.5, 130.6,
128.8, 127.5, 126.7, 125.1, 113.5, 21.1. HRMS (ESI) calcd for C;gH;42NaO," [M +
Na*] 261.0891, found 261.0892.

2-(Prop-1-en-2-yl)benzoic acid (1m)
Me

: :COZH

Following the general procedure, Im was purified by silica gel chromatography
(EtOAc/petroleum ether, 1:1). A white solid (2.4 g, 85% yield); mp: 70-72 °C. 'H
NMR (600 MHz, CDCl;) 6 11.94 (br s, 1H), 7.98 (d, J= 7.8 Hz, 1H), 7.51 (td, J=17.5,
1.1 Hz, 1H), 7.36 (td, J= 7.7, 1.0 Hz, 1H), 7.28 (d, J= 7.6 Hz, 1H), 5.14 (s, 1H), 4.91
(s, 1H), 2.14 (s, 3H). 3*C NMR (151 MHz, CDCl;) 6 173.3, 146.6, 146.3, 132.5, 130.7,
129.7, 128.1, 127.0, 113.9, 24.3. HRMS (ESI) calcd for C,oH;(NaO," [M + Na"]
185.0573, found 185.0576.

3. General Procedure for the Synthesis of 3-Methoxyisobenzofuran-1(3H)-

ones 2 (2a-j):

=
PhIO (3.0 equiv)
N MeOH, reflux
R

CO,H
1

To a solution of substrate 1 (0.5 mmol) in MeOH (5 mL) was slowly added PhIO
(1.5 mmol, 330 mg) at room temperature. The mixture was kept stirring at refluxing
until TLC indicated that total consumption of substrate 1. Then the solvent was
removed and the residue was purified by flash column chromatography (5%

EtOAc/petroleum ether) to afford the desired compound 2.
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4. Spectroscopic Data of 3-Methoxyisobenzofuran-1(3H)-ones 2 (2a-j):

3-Benzyl-3-methoxyisobenzofuran-1(3H)-one (2a)
MeO

Cre

o)

Following the general procedure, 2a was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (112 mg, 88% yield); mp: 93-94 °C. 'H NMR
(400 MHz, CDCl;) 6 7.73 (d, J= 7.6 Hz, 1H), 7.64 (t, J= 7.5 Hz, 1H), 7.50 (t, J="7.5
Hz, 1H), 7.25 (d, /= 8.1 Hz, 1H), 7.19 — 7.11 (m, 3H), 7.07 (dd, J = 6.4, 3.1 Hz, 2H),
3.44 (d, J = 13.8 Hz, 1H), 3.37 (d, J = 13.8 Hz, 1H), 3.07 (s, 3H). 3C NMR (101
MHz, CDCl;) 6 167.8, 145.6, 134.1, 133.5, 130.8, 130.6, 128.2, 128.0, 127.1, 125.4,
123.2, 110.2, 51.4, 44.8. HRMS (ESI) calcd for Ci¢H4NaOs" [M + Na*] 277.0835,
found 277.0832.

3-Benzyl-6-fluoro-3-methoxyisobenzofuran-1(3H)-one (2b)
MeO

Cre

0]
Following the general procedure, 2b was purified by silica gel chromatography (5%

F

EtOAc/petroleum ether). A white solid (103 mg, 76% yield); mp: 101-102 °C. 'H
NMR (600 MHz, CDCls) 6 7.38 (dd, J = 7.0, 2.3 Hz, 1H), 7.32 (td, J = 8.5, 2.4 Hz,
1H), 7.20 — 7.14 (m, 4H), 7.06 (dt, J = 7.3, 3.6 Hz, 2H), 3.44 (d, J = 13.9 Hz, 1H),
3.35(d, J=13.9 Hz, 1H), 3.10 (s, 3H). 3C NMR (151 MHz, CDCl3) § 166.4 (d, *Jc_r
=3.5Hz), 164.0 (d, 'Jcr =250.0 Hz), 141.2 (d, *Jcr = 2.3 Hz), 133.4, 130.7, 130.5 (d,
3Jcr = 8.9 Hz), 128.1, 127.2, 125.0 (d, 3Jcr = 8.6 Hz), 121.8 (d, 2Jcr = 23.7 Hz),
111.9 (d, 2Jcr =23.6 Hz), 110.1, 51.4, 44.9. HRMS (ESI) calcd for C;sH3FNaO;* [M
+ Na*] 295.0741, found 295.0746.

3-Benzyl-6-bromo-3-methoxyisobenzofuran-1(3H)-one (2¢)

S12



MeQO
Cre
Br
(@]

Following the general procedure, 2¢ was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (117 mg, 70% yield); mp: 105-107 °C. 'H
NMR (400 MHz, CDCl3) & 7.86 (d, J = 1.4 Hz, 1H), 7.73 (dd, J = 8.1, 1.7 Hz, 1H),
7.23 —7.15 (m, 3H), 7.12 - 7.02 (m, 3H), 3.44 (d, J = 13.9 Hz, 1H), 3.33 (d, /= 13.9
Hz, 1H), 3.09 (s, 3H). 3C NMR (101 MHz, CDCl;) & 166.1, 144.2, 137.1, 133.2,
130.7, 130.2, 128.4, 128.1, 127.3, 124.8, 124.7, 110.2, 51.5, 44.7. HRMS (ESI) calcd
for C1¢Hy37°BrNaOs" [M + Na'] 354.9940, found 354.9943.

3-Benzyl-5-chloro-3-methoxyisobenzofuran-1(3H)-one (2d)
MeQ

Cl
CLp

@)
Following the general procedure, 2d was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (113 mg, 78% yield); mp: 80-82 °C. 'H NMR
(400 MHz, CDCl3) 6 7.66 (d, J = 8.1 Hz, 1H), 7.48 (dd, /= 8.1, 1.5 Hz, 1H), 7.21 (d,
J=1.4Hz, 1H), 7.20 — 7.16 (m, 3H), 7.07 (dt, /= 4.2, 3.3 Hz, 2H), 3.41 (d, J=13.9
Hz, 1H), 3.36 (d, J= 13.9 Hz, 1H), 3.11 (s, 3H). 3C NMR (101 MHz, CDCl;) § 166.6,
147.4, 140.9, 133.1, 131.3, 130.8, 128.2, 127.3, 126.7, 126.5, 123.5, 109.6, 51.6, 44.7.
HRMS (ESI) calcd for Ci6H1333CINaO;* [M + Na*] 311.0445, found 311.0448.

3-Benzyl-5-bromo-3-methoxyisobenzofuran-1(3H)-one (2e)
MeQ

Br
(Lp

0

Following the general procedure, 2e was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (153 mg, 92% yield); mp: 110-112 °C. 'H
NMR (600 MHz, CDCl;) & 7.64 (dd, J = 8.1, 1.6 Hz, 1H), 7.58 (d, J = 8.1 Hz, 1H),

7.38 (d, J = 1.2 Hz, 1H), 7.21 — 7.17 (m, 3H), 7.07 (dt, J = 4.5, 3.2 Hz, 2H), 3.41 (d, J
S13



= 14.0 Hz, 1H), 3.36 (d, J = 14.0 Hz, 1H), 3.11 (s, 3H). 13C NMR (151 MHz, CDCly)
0 166.7, 147.5, 134.1, 133.1, 130.7, 129.3, 128.1, 127.3, 127.2, 126.6, 126.5, 109.5,
51.5, 44.8. HRMS (ESI) caled for C;sH;3°BrNaO;* [M + Na*] 354.9940, found
354.9945.

3-Benzyl-3-methoxy-6-methylisobenzofuran-1(3 H)-one (2f)
MeQ

Cre
Me
(e

Following the general procedure, 2f was purified by silica gel chromatography (5%
EtOAc/petroleum ether). Colorless oil (120 mg, 91% yield). 'H NMR (400 MHz,
CDCl5) 6 7.53 (s, 1H), 7.43 (dd, J=7.8, 0.7 Hz, 1H), 7.19 — 7.14 (m, 3H), 7.12 — 7.05
(m, 3H), 3.43 (d, J = 13.8 Hz, 1H), 3.33 (d, J = 13.8 Hz, 1H), 3.06 (s, 3H), 2.42 (s,
3H). 13C NMR (101 MHz, CDCl;) & 168.0, 142.9, 141.0, 135.1, 133.7, 130.8, 128.5,
128.0, 127.0, 125.4, 1229, 110.1, 51.3, 44.9, 21.3. HRMS (ESI) caled for
Ci7H;6CINaO;5" [M + Na*] 291.0992, found 291.0993.

3-(4-Fluorobenzyl)-3-methoxyisobenzofuran-1(3H)-one (2g)
MeO

Cre
F

(0]
Following the general procedure, 2g was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (125 mg, 92% yield); mp: 111-113 °C. 'H
NMR (400 MHz, CDCls) 6 7.76 (d, J= 7.6 Hz, 1H), 7.66 (t, J = 7.5 Hz, 1H), 7.53 (t,J
=17.5 Hz, 1H), 7.26 (d, /= 7.5 Hz, 1H), 7.04 (dd, J = 8.5, 5.5 Hz, 2H), 6.85 (t,J = 8.7
Hz, 2H), 3.40 (d, J = 14.0 Hz, 1H), 3.35 (d, J = 14.0 Hz, 1H), 3.07 (s, 3H). 3C NMR
(101 MHz, CDCl3) 8 167.7, 162.0 (d, 'Je.rp = 244.1 Hz), 145.4, 134.2, 132.3 (d, 3Jcr =
8.0 Hz), 130.7, 129.3 (d, “Jc.r = 3.3 Hz), 128.3, 125.5, 123.0, 114.8 (d, 2Jcr = 21.1
Hz), 110.0, 51.4, 44.1. HRMS (ESI) calcd for C;sH;3FNaO5;* [M + Na*] 295.0741,
found 295.0743.
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3-(4-Chlorobenzyl)-3-methoxyisobenzofuran-1(3H)-one (2h)
MeQO

e
Cl

@)
Following the general procedure, 2h was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (118 mg, 82% yield); mp: 102-104 °C. 'H
NMR (400 MHz, CDCly) § 7.76 (dt, J = 7.6, 0.9 Hz, 1H), 7.66 (td, J = 7.5, 1.1 Hz,
1H), 7.53 (td, J = 7.5, 0.9 Hz, 1H), 7.26 (dt, /= 7.6, 0.8 Hz, 1H), 7.16 — 7.10 (m, 2H),
7.06 — 6.98 (m, 2H), 3.38 (d, /= 13.9 Hz, 1H), 3.33 (d, /= 13.9 Hz, 1H), 3.06 (s, 3H).
I3C NMR (101 MHz, CDCly) 6 167.6, 145.4, 134.2, 133.1, 132.1, 130.8, 128.2, 125.6,
123.0, 109.8, 51.4, 44.2. HRMS (ESI) calcd for CisH;33CINaOs;" [M + Na']
311.0445, found 311.0448.

3-(4-Bromobenzyl)-3-methoxyisobenzofuran-1(3H)-one (2i)
MeO

Crs C
Br

o]

Following the general procedure, 2i was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (148 mg, 89% yield); mp: 67-68 °C. 'H NMR
(400 MHz, CDCl3) 6 7.77 (d, J = 7.6 Hz, 1H), 7.66 (td, J= 7.5, 1.0 Hz, 1H), 7.54 (td,
J=175,009 Hz, 1H), 7.32 — 7.28 (m, 2H), 7.26 (d, J = 7.6 Hz, 1H), 7.00 — 6.93 (m,
2H), 3.37 (d, J=13.9 Hz, 1H), 3.32 (d, J = 13.9 Hz, 1H), 3.06 (s, 3H). '*C NMR (101
MHz, CDCl;) & 167.6, 145.4, 134.2, 132.6, 132.4, 131.2, 130.8, 128.2, 125.6, 123.0,
121.3, 109.7, 51.4, 44.3. HRMS (ESI) caled for Ci¢H;3’BrNaOs;" [M + Na']
354.9940, found 354.9942.

3-Methoxy-3-(4-methylbenzyl)isobenzofuran-1(3 H)-one (2j)
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MeO

Crs C
Me

)
Following the general procedure, 2j was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (125 mg, 93% yield); mp: 51-53 °C. 'H NMR
(400 MHz, CDCl5) § 7.74 (dt, J = 7.6, 0.8 Hz, 1H), 7.64 (td, J = 7.5, 1.1 Hz, 1H), 7.51
(td, J=17.5, 0.9 Hz, 1H), 7.26 (t, J = 3.8 Hz, 1H), 6.98 — 6.92 (m, 4H), 3.40 (d, J =
13.9 Hz, 1H), 3.33 (d, J = 13.9 Hz, 1H), 3.07 (s, 3H), 2.25 (s, 3H). '3C NMR (101
MHz, CDCl5) 6 167.9, 145.7, 136.6, 134.0, 130.6, 130.5, 130.4, 128.7, 128.3, 125.4,
123.1, 110.3, 51.4, 44.4, 21.1. HRMS (ESI) caled for Ci;H;(NaOs;" [M + Na']
291.0992, found 291.0995.

5. General Procedure for the Synthesis of 3-(Methoxy-d;)isobenzofuran-

1(3H)-ones 3 (3a-1):

R
YA
| PhIO (3.0 equiv) D4CO
CD30D (10.0 equiv) N | X
. o, L _
S BF3Et,0 (0% mmol) R'r | 0O /\R2
R DCM, Reflux 5
CO,H
1 3

To a solution of substrate 1 (0.5 mmol) and CD;0D (5.0 mmol, 160 mg) in DCM (5
mL) was slowly added PhIO (1.5 mmol, 330 mg) and BF;*Et,0 (20% mmol) at room
temperature. The mixture was kept stirring at refluxing until TLC indicated that total
consumption of substrate 1. Then the solvent was removed and the residue was
purified by flash column chromatography (5% EtOAc/petroleum ether) to afford the

desired compound 3.

6. Spectroscopic Data of 3-(Methoxy-d;)isobenzofuran-1(3H)-ones 3 (3a-l):

3-Benzyl-3-(methoxy-d;)isobenzofuran-1(3H)-one (3a)
D5CO

e T
O
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Following the general procedure, 3a was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (104 mg, 80% yield); mp: 94-95 °C. 'H NMR
(400 MHz, CDCl3) 6 7.73 (d, J = 7.6 Hz, 1H), 7.64 (td, J= 7.5, 0.9 Hz, 1H), 7.50 (td,
J=1.5,0.7 Hz, 1H), 7.25 (d, J= 7.6 Hz, 1H), 7.19 — 7.12 (m, 3H), 7.07 (dt, J = 5.3,
3.8 Hz, 2H), 3.44 (d, J=13.8 Hz, 1H), 3.36 (d, J=13.8 Hz, 1H). >*C NMR (101 MHz,
CDCly) 6 167.8, 145.6, 134.1, 133.5, 130.8, 130.6, 128.3, 128.0, 127.1, 125.4, 123.1,
110.2, 50.6 (t), 44.9. HRMS (ESI) calcd for C;sH;;D;NaOs;" [M + Na*] 280.1023,
found 280.1025.

3-Benzyl-6-fluoro-3-(methoxy-d;)isobenzofuran-1(3H)-one (3b)
D5CO

e
F
0]

Following the general procedure, 3b was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (111 mg, 80% yield); mp: 102-103 °C. 'H
NMR (600 MHz, CDCls) & 7.38 (dd, J = 7.1, 2.3 Hz, 1H), 7.32 (td, J = 8.5, 2.3 Hz,
1H), 7.20 — 7.14 (m, 4H), 7.06 (dd, J = 6.6, 2.9 Hz, 2H), 3.44 (d, J = 13.9 Hz, 1H),
3.35 (d, J=13.9 Hz, 1H). *C NMR (151 MHz, CDCl;) 4 166.4 (d, *Jcr = 3.4 Hz),
164.0 (d, 'Jer = 250.2 Hz), 141.2 (d, 4Jcr = 2.4 Hz), 133.4, 130.7, 130.5(d, 3Jcr =
9.1 Hz), 128.1, 127.2, 124.9 (d, 3Jcr = 8.5 Hz), 121.8 (d, ZJcr = 23.7 Hz), 111.9 (d,
2Jer = 23.6 Hz), 110.1, 44.9. HRMS (ESI) calcd for C;sH;oD;FNaOs" [M + Na']
298.0929, found 298.0926.

3-Benzyl-6-chloro-3-(methoxy-d;)isobenzofuran-1(3H)-one (3¢)
D,CO

I T

O

Following the general procedure, 3¢ was purified by silica gel chromatography (5%

Cl

EtOAc/petroleum ether). A white solid (78 mg, 53% yield); mp: 90-92 °C. 'H NMR
(400 MHz, CDCl3) 6 7.70 (d, /= 1.5 Hz, 1H), 7.58 (dd, J= 8.1, 1.9 Hz, 1H), 7.19 (dd,
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J=42,24Hz 3H),7.11 (d,J= 8.1 Hz, 1H), 7.07 (dd, J = 6.6, 2.9 Hz, 2H), 3.45 (d,
J=13.9 Hz, 1H), 3.33 (d, J = 13.9 Hz, 1H). '*C NMR (101 MHz, CDCl;) & 166.3,
143.8, 137.0, 134.3, 133.2, 130.8, 130.0, 128.2, 127.3, 125.4, 124.4, 110.1, 44.8.
HRMS (ESI) caled for C 6H;oD5**CINaO5* [M + Na*] 314.0634, found 314.0636.

3-Benzyl-5-chloro-3-(methoxy-d;)isobenzofuran-1(3H)-one (3d)
D5CO

Cl
CLp
@)

Following the general procedure, 3d was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (108 mg, 73% yield); mp: 79-81 °C. 'H NMR
(400 MHz, CDCl;) 6 7.66 (d, J = 8.1 Hz, 1H), 7.48 (dd, J = 8.1, 1.7 Hz, 1H), 7.21 (d,
J=1.6 Hz, 1H), 7.19 (dd, J = 6.6, 3.6 Hz, 3H), 7.10 — 7.05 (m, 2H), 3.41 (d, /= 13.9
Hz, 1H), 3.36 (d, J = 13.9 Hz, 1H). *C NMR (101 MHz, CDCl;) § 166.6, 147.4,
140.9, 133.1, 131.3, 130.7, 128.2, 127.3, 126.7, 126.5, 123.5, 109.6, 44.7. HRMS
(ESI) calcd for C1¢H¢oD3*°CINaO;* [M + Na'] 314.0634, found 314.0638.

3-Benzyl-6-bromo-3-(methoxy-d;)isobenzofuran-1(3H)-one (3e)
D5,CO

I T

O

Following the general procedure, 3e was purified by silica gel chromatography (5%

Br

EtOAc/petroleum ether). A white solid (122 mg, 72% yield); mp: 106-108 °C. 'H
NMR (600 MHz, CDCl;) 6 7.87 (d, J = 1.5 Hz, 1H), 7.73 (dd, J = 8.1, 1.7 Hz, 1H),
7.22 —7.16 (m, 3H), 7.07 (dt, J= 7.4, 3.8 Hz, 2H), 7.05 (d, /= 8.1 Hz, 1H), 3.44 (d, J
= 14.0 Hz, 1H), 3.33 (d, J = 14.0 Hz, 1H). 3C NMR (151 MHz, CDCl;) & 166.1,
144.3, 137.0, 133.2, 130.7, 130.3, 128.4, 128.1, 127.3, 124.8, 124.7, 110.2, 44.7.
HRMS (ESI) calcd for Ci6H1oD3”°BrNaOs* [M + Na*] 358.0129, found 358.0128.

3-Benzyl-5-bromo-3-(methoxy-d;)isobenzofuran-1(3H)-one (3f)
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D5;CO
Br
(Lp
(0]

Following the general procedure, 3f was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (129 mg, 76% yield); mp: 111-112 °C. 'H
NMR (400 MHz, CDCls) & 7.65 (dd, J = 8.1, 1.6 Hz, 1H), 7.58 (d, J = 7.9 Hz, 1H),
7.38 (d, J=1.2 Hz, 1H), 7.22 - 7.16 (m, 3H), 7.07 (dt, /= 4.2, 3.3 Hz, 2H), 3.41 (d, J
= 13.9 Hz, 1H), 3.35 (d, J = 13.9 Hz, 1H). 3C NMR (101 MHz, CDCl3) 6 166.8,
147.5, 134.2, 133.1, 130.8, 129.4, 128.1, 127.3, 127.1, 126.6, 126.5, 109.5, 44.8.
HRMS (ESI) caled for CigH;oD3”°BrNaO;* [M + Na*] 358.0129, found 358.0126.

3-Benzyl-3-(methoxy-d;)-6-methylisobenzofuran-1(3H)-one (3g)
D,CO

Cre
Me

(0]
Following the general procedure, 3g was purified by silica gel chromatography (5%

EtOAc/petroleum ether). Colorless oil (96 mg, 70% yield). '"H NMR (600 MHz,
CDCls) 6 7.53 (s, 1H), 7.42 (dd, J = 7.8, 0.7 Hz, 1H), 7.16 (dd, J = 6.7, 3.5 Hz, 3H),
7.08 (dd, J = 8.6, 4.2 Hz, 3H), 3.42 (d, J = 13.9 Hz, 1H), 3.33 (d, J = 13.9 Hz, 1H),
2.41 (s, 3H). BC NMR (151 MHz, CDCl;) 3 168.0, 142.9, 141.0, 135.1, 133.7, 130.8,
128.5, 128.0, 127.0, 125.4, 122.9, 110.1, 449, 21.3. HRMS (ESI) calcd for
Cy7H13D3NaO5" [M + Na*] 294.1180, found 294.1185.

3-Benzyl-5-methoxy-3-(methoxy-d;)isobenzofuran-1(3H)-one (3h)
D5CO

MeO
CLp

@)
Following the general procedure, 3h was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (89 mg, 61% yield); mp: 90-91 °C. '"H NMR
(400 MHz, CDCly) 6 7.67 (d, J = 2.5 Hz, 1H), 7.65 — 7.57 (m, 2H), 7.51 — 7.35 (m,

3H), 7.21 — 7.06 (m, 2H), 3.87 (s, 3H), 3.33 (d, J = 16.5 Hz, 1H), 3.27 (d, J= 16.6 Hz,
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1H). 3C NMR (101 MHz, CDCl;) 6 164.5, 158.9, 139.0, 129.5, 129.0, 128.9, 128.7,
126.0, 125.2, 122.0, 112.9, 106.0, 55.6, 40.4. HRMS (ESI) calcd for C,7H,3D3NaO,*
[M + Na*] 310.1129, found 310.1126.

3-(4-Fluorobenzyl)-3-(methoxy-d;)isobenzofuran-1(3H)-one (3i)
D,CO

Cre
F

o]
Following the general procedure, 3i was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (77 mg, 55% yield); mp: 112-113 °C. 'H
NMR (600 MHz, CDCl3) 6 7.76 (d, J = 7.6 Hz, 1H), 7.66 (td, J = 7.5, 1.0 Hz, 1H),
7.53 (td, J =17.5, 0.8 Hz, 1H), 7.26 (d, J = 7.7 Hz, 1H), 7.09 — 6.99 (m, 2H), 6.89 —
6.80 (m, 2H), 3.39 (d, J = 14.1 Hz, 1H), 3.35 (d, J = 14.1 Hz, 1H). 3C NMR (151
MHz, CDCl;) 8 167.6, 162.0 (d, 'Jc.r = 244.3 Hz), 145.5, 134.1, 132.2 (d, *Jcr = 8.0
Hz), 130.7, 129.3 (d, “Jcr = 3.4 Hz), 128.3, 125.5, 122.9, 114.9 (d, 2Jc.r = 21.1 Hz),
109.9, 44.1. HRMS (ESI) calcd for CiH;¢D;FNaO3;" [M + Na*] 298.0929, found
298.0928.

3-(4-Chlorobenzyl)-3-(methoxy-d;)isobenzofuran-1(3 H)-one (3j)
D5CO

e
Cl

@)
Following the general procedure, 3j was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (105 mg, 71% yield); mp: 102-104 °C. 'H
NMR (400 MHz, CDCl3) & 7.76 (d, J = 7.6 Hz, 1H), 7.66 (td, J = 7.5, 0.9 Hz, 1H),
7.53 (td, J=17.5, 0.6 Hz, 1H), 7.26 (d, /= 7.6 Hz, 1H), 7.17 — 7.09 (m, 2H), 7.01 (d, J
= 8.4 Hz, 2H), 3.38 (d, J = 13.9 Hz, 1H), 3.33 (d, J = 13.9 Hz, 1H). 3C NMR (101
MHz, CDCl;) 6 167.6, 145.4, 134.2, 133.1, 132.1, 130.8, 128.2, 125.6, 123.0, 109.8,
50.6 (t), 44.2. HRMS (ESI) calcd for C;4H;,D3*CINaO," [M + Na*] 314.0634, found
314.0636.
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3-(4-Bromobenzyl)-3-(methoxy-d;)isobenzofuran-1(3H)-one (3k)
D5CO

Crs C
Br

)
Following the general procedure, 3k was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (115 mg, 68% yield); mp: 66-68 °C. 'H NMR
(400 MHz, CDCl3) & 7.77 (d, J = 7.6 Hz, 1H), 7.66 (td, J = 7.5, 1.0 Hz, 1H), 7.59 —
7.49 (m, 1H), 7.34 — 7.28 (m, 2H), 7.24 (s, 1H), 6.99 — 6.92 (m, 2H), 3.37 (d, /= 13.9
Hz, 1H), 3.32 (d, J = 13.9 Hz, 1H). 3*C NMR (101 MHz, CDCl;) 6 167.6, 145.4,
134.2, 132.6, 132.4, 131.2, 130.8, 128.2, 125.6, 122.9, 121.3, 109.7, 44.3. HRMS
(ESI) calcd for C¢HoD37°BrNaOs*" [M + Na*] 358.0129, found 358.0126.

3-(Methoxy-d3)-3-(4-methylbenzyl)isobenzofuran-1(3H)-one (31)
D,CO

Cre
Me

0]
Following the general procedure, 31 was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (86 mg, 63% yield); mp: 52-54 °C. 'H NMR
(400 MHz, CDCl3) 6 7.74 (d, J = 7.6 Hz, 1H), 7.64 (td, J= 7.5, 1.0 Hz, 1H), 7.51 (td,
J=1.5,0.8 Hz, 1H), 7.26 (d, J = 7.6 Hz, 1H), 7.00 — 6.90 (m, 4H), 3.40 (d, J=13.9
Hz, 1H), 3.33 (d, /= 13.9 Hz, 1H), 2.25 (s, 3H). 3C NMR (101 MHz, CDCl;) § 167.9,
145.7, 136.6, 134.0, 130.6, 130.5, 130.4, 128.7, 128.3, 125.4, 123.1, 110.3, 44.4, 21.1.
HRMS (ESI) calcd for Ci;H;3D3NaO;" [M + Na*] 294.1180, found 294.1186.

7. General Procedure for the Synthesis of 3-Alkoxyisobenzofuran -1(3H)-
ones 4 (4a-h):
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R2
| RS
= R3O
X
~ PhIO (3.0 equiv) R N o | o
R R°0H, 80 °C Z ’\Rz
=
CO,H o)
1 4

To a solution of substrate 1 (0.5 mmol) in alcohols (5 mL) was slowly added PhIO
(1.5 mmol, 330 mg) at room temperature. The mixture was kept stirring at 80 °C until
TLC indicated that total consumption of substrate 1. Then the solvent was removed
and the residue was purified by flash column chromatography (5% EtOAc/petroleum

ether) to afford the desired compound 4.

8. Spectroscopic Data of 3-Alkoxyisobenzofuran-1(3H)-ones 4 (4a-h):
3-Benzyl-3-ethoxyisobenzofuran-1(3H)-one (4a)
Et

Cp ©
(@)

Following the general procedure, 4a was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (97 mg, 72% yield); mp: 76-78 °C. '"H NMR
(400 MHz, CDCl3) 6 7.71 (dt, J=7.6, 0.9 Hz, 1H), 7.61 (td, J=17.5, 1.1 Hz, 1H), 7.48
(td, J=7.5,0.9 Hz, 1H), 7.23 (d,J=7.6 Hz, 1H), 7.18 - 7.11 (m, 3H), 7.09 — 7.00 (m,
2H), 3.50 — 3.34 (m, 3H), 3.06 (dq, /= 9.0, 7.0 Hz, 1H), 1.17 (t, J = 7.0 Hz, 3H). 13C
NMR (101 MHz, CDCl;) 6 167.9, 146.1, 133.9, 133.6, 130.8, 130.4, 128.2, 127.9,
127.0, 125.3, 123.0, 110.1, 59.8, 45.1, 15.1. HRMS (ESI) calcd for C;;H(NaO;* [M
+ Na*] 291.0992, found 291.0996.

3-Ethoxy-3-(4-methylbenzyl)isobenzofuran-1(3H)-one (4b)
Et

O
Cre
Me

o)
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Following the general procedure, 4b was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (92 mg, 65% yield); mp: 67-69 °C. 'H NMR
(400 MHz, CDCls) 6 7.71 (dd, J = 7.6, 0.8 Hz, 1H), 7.62 (td, J = 7.5, 1.1 Hz, 1H),
7.48 (td, J = 17.5, 0.9 Hz, 1H), 7.24 (d, J = 7.6 Hz, 1H), 7.00 — 6.88 (m, 4H), 3.48 —
3.37 (m, 2H), 3.33 (d, J = 13.8 Hz, 1H), 3.05 (dq, J = 9.0, 7.0 Hz, 1H), 2.24 (s, 3H),
1.16 (t, J = 7.0 Hz, 3H). 13C NMR (101 MHz, CDCl;) & 168.0, 146.2, 136.5, 133.9,
130.6, 130.4, 130.4, 128.7, 128.3, 125.3, 123.1, 110.2, 59.8, 44.6, 21.1, 15.1. HRMS
(ESI) caled for Ci9HsNaO5;* [M + Na*] 317.1148, found 317.1145.

3-Benzyl-3-propoxyisobenzofuran-1(3H)-one (4c)

n
/Pr

0]
Cp ©
O

Following the general procedure, 4c was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (78 mg, 55% yield); mp: 90-91 °C. '"H NMR
(600 MHz, CDCl3) 6 7.72 (d, J= 7.6 Hz, 1H), 7.60 (td, J= 7.5, 0.8 Hz, 1H), 7.49 (t, J
=7.5Hz, 1H), 7.18 (d, /= 7.7 Hz, 1H), 7.17 — 7.13 (m, 3H), 7.07 (dd, J = 6.6, 2.9 Hz,
2H), 3.46 (d, J = 13.9 Hz, 1H), 3.35 (d, J = 13.8 Hz, 1H), 3.33 — 3.28 (m, 1H), 2.92
(dt, J=8.9, 6.6 Hz, 1H), 1.67 — 1.44 (m, 2H), 0.87 (t, J= 7.4 Hz, 3H). 3C NMR (151
MHz, CDCl;) & 167.8, 146.2, 133.8, 133.7, 130.8, 130.4, 128.3, 127.9, 127.0, 125.3,
123.1, 110.0, 65.7, 45.2, 22.8, 10.5. HRMS (ESI) calcd for C;sH;sNaO5;* [M + Na*]
305.1148, found 305.1146.

3-Benzyl-3-butoxyisobenzofuran-1(3H)-one (4d)

Following the general procedure, 4d was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (107 mg, 72% yield); mp: 91-93 °C. 'H NMR
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(400 MHz, CDCl3) § 7.72 (d, J = 7.6 Hz, 1H), 7.60 (td, J = 7.5, 1.0 Hz, 1H), 7.49 (td,
J=17.5,0.8 Hz, 1H), 7.15 (dd, J = 6.5, 2.6 Hz, 4H), 7.10 — 7.03 (m, 2H), 3.46 (d, J =
13.8 Hz, 1H), 3.40 — 3.30 (m, 2H), 2.96 (dt, /= 8.9, 6.5 Hz, 1H), 1.56 — 1.47 (m, 2H),
1.39 — 1.25 (m, 2H), 0.85 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl;) 8 167.9,
146.2, 133.9, 133.7, 130.8, 130.4, 128.2, 127.9, 127.0, 125.3, 123.1, 110.0, 63.8, 45.2,
31.5, 19.1, 13.7. HRMS (ESI) calcd for Ci9H,)NaO;" [M + Na*] 319.1305, found
319.1306.

3-Benzyl-3-(cyclopropylmethoxy)isobenzofuran-1(3H)-one (4¢)

e ©
O

Following the general procedure, 4e was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (91 mg, 62% yield); mp: 102-104 °C. 'H
NMR (600 MHz, CDCl;) ¢ 7.69 (d, J = 7.6 Hz, 1H), 7.61 (td, J = 7.5, 0.8 Hz, 1H),
748 (t,J=17.5 Hz, 1H), 7.23 (d, J= 7.6 Hz, 1H), 7.17 — 7.10 (m, 3H), 7.09 — 7.00 (m,
2H), 3.48 (d, J = 13.9 Hz, 1H), 3.41 (d, J = 13.9 Hz, 1H), 3.20 (dd, J = 9.9, 6.9 Hz,
1H), 2.86 (dd, J= 9.9, 6.9 Hz, 1H), 1.09 — 0.95 (m, 1H), 0.60 — 0.41 (m, 2H), 0.22 —
0.05 (m, 2H). 3C NMR (151 MHz, CDCl;) 8 167.8, 146.1, 133.9, 133.6, 130.8, 130.4,
128.3, 127.9, 127.0, 125.3, 123.0, 109.9, 68.9, 45.1, 10.4, 3.09, 3.05. HRMS (ESI)
calcd for C19H;gNaO;* [M + Na*] 317.1148, found 317.1144.

3-Benzyl-3-(2-bromoethoxy)isobenzofuran-1(3H)-one (4f)

Following the general procedure, 4f was purified by silica gel chromatography (5%

EtOAc/petroleum ether). Colorless oil (116 mg, 67% yield). 'H NMR (600 MHz,
S24



CDCly) § 7.74 (d, J = 7.6 Hz, 1H), 7.64 (td, J = 7.5, 0.7 Hz, 1H), 7.52 (t, J= 7.5 Hz,
1H), 7.25 (d, J = 8.7 Hz, 1H), 7.19 — 7.15 (m, 3H), 7.08 (dd, J = 6.4, 3.0 Hz, 2H), 3.71
(dt, J=10.7, 5.4 Hz, 1H), 3.49 (d, J = 13.9 Hz, 1H), 3.47 — 3.39 (m, 2H), 3.39 — 3.35
(d, 1H), 3.28 (ddd, J = 10.4, 7.6, 5.7 Hz, 1H). '*C NMR (151 MHz, CDCl;) § 167.4,
145.5, 134.2, 133.3, 130.84, 130.79, 128.04, 128.00, 127.2, 125.4, 123.3, 109.5, 64.0,
45.0, 29.7. HRMS (ESI) caled for C,7H,5BrNaO;* [M + Na*] 369.0097, found
369.0095.

3-Benzyl-3-(2,2,2-trifluoroethoxy)isobenzofuran-1(3H)-one (4g)

FsC

Crp ©
0]

Following the general procedure, 4g was purified by silica gel chromatography (5%
EtOAc/petroleum ether). A white solid (134 mg, 83% yield); mp: 59-60 °C. 'H NMR
(400 MHz, CDCl;) 6 7.76 (d, J = 7.6 Hz, 1H), 7.68 (td, J = 7.5, 1.0 Hz, 1H), 7.56 (td,
J=17.5,0.8 Hz, 1H), 7.28 (s, 1H), 7.21 — 7.13 (m, 3H), 7.06 (dt, J = 7.6, 3.8 Hz, 2H),
3.78 (dq, J = 11.3, 8.3 Hz, 1H), 3.53 (d, J = 13.9 Hz, 1H), 3.43 (d, J = 13.9 Hz, 1H),
3.32 (dq, J = 11.3, 8.2 Hz, 1H). '°F NMR (376 MHz, CDCl;) 6 -73.96 (s). 3C NMR
(101 MHz, CDCl3) 6 166.8, 144.4, 134.6, 132.7, 131.3, 129.4 (q, 'Jcr = 261.4 Hz),
127.9, 127.4, 125.7, 124.5, 123.3, 121.8, 109.0, 61.6 (q, 2Jc.r = 35.5 Hz), 44.5. HRMS
(ESI) caled for Ci7H 3F;NaO5* [M + Na*] 345.0709, found 345.0706.

3-(4-Methylbenzyl)-3-(2,2,2-trifluoroethoxy)isobenzofuran-1(3 H)-one (4h)

F3C

(0]
Cre
Me

(0]

Following the general procedure, 4h was purified by silica gel chromatography (5%

EtOAc/petroleum ether). A white solid (108 mg, 64% yield); mp: 98-99 °C. 'H NMR
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(400 MHz, CDCl;) & 7.76 (dt, J= 7.6, 0.9 Hz, 1H), 7.68 (td, J=17.5, 1.1 Hz, 1H), 7.56
(td, J=7.5,0.9 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 6.94 (dt, J = 6.1, 4.9 Hz, 4H), 3.78
(dq, J=11.3, 8.3 Hz, 1H), 3.49 (d, J = 14.0 Hz, 1H), 3.39 (d, J = 14.0 Hz, 1H), 3.32
(dq, J=11.3, 8.3 Hz, 1H), 2.25 (s, 3H). %F NMR (376 MHz, CDCl;) & -73.95 (s). 13C
NMR (151 MHz, CDCl;) 6 166.87, 144.5, 137.0, 134.6, 131.2, 130.6, 129.6, 128.9,
127.9, 125.6, 123.4, 123.2 (q, 'Jcr = 275.5 Hz), 109.1, 61.6 (q, 2Jc.r = 35.5 Hz), 44.1,
21.0. HRMS (ESI) calcd for C,gH;5F;NaO5;*" [M + Na*] 359.0866, found 359.0863.

9. Procedure for the Synthesis of 3-Methoxyisobenzofuran-1(3H)-ones 2a

O MeO
I Phl (20 mol%), TsOH-H,O (0.5 equiv) O o O

Selectfluor (1.5 equiv), MeOH/MeCN (1/1 v/v)
CO,H 25°C,2.0h o)

1a 2a

To a Schlenk tube was charged with Selectfluor (265.5 mg, 0.75 mmol), TsOH-H,O
(47.5 mg, 0.25 mmol), iodobenzene (20.4 mg, 0.1 mmol) and methanol (1.0 mL).
Then a solution of substrate 1a (112.1 mg, 0.5 mmol) in MeCN (1.0 mL) was added
dropwise to the above reaction mixture at room temperature. After the addition was
complete, the resulting mixture was stirred at room temperature for another 2.0 hours.
Then the solvent was evaoporated and the residue was purified by flash column
chromatography (5% EtOAc/petroleum ether) to afford the desired compound 2a as a
white solid (74 mg, 58% yield).

10. Procedure for the Asymmetric Synthesis of 3-Methoxyisobenzofuran-

1(3H)-ones 2a

O /\Nkoj@/ \‘)J\N/\ MeO

5 (20 mol%), TsOH-H,O (0.5 equiv)
Selectfluor (1.5 equiv), MeOH/MeCN (1/1 v/v) O
CO.H

25°C,0.5h 2a

1a
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To a Schlenk tube was charged with Selectfluor (265,5 mg, 0.75 mmol), TsOH-H,O
(47.5 mg, 0.25 mmol) and chiral organoiodine 5 (49.1 mg, 0.1 mmol) and methanol
(1.0 mL). Then a solution of substrate 1a (112.1 mg, 0.5 mmol) in MeCN (1.0 mL)
was added dropwise to the above reaction mixture at room temperature. After the
addition was complete, the resulting mixture was stirred at room temperature for
another 0.5 hours. Then the solvent was evaporated and the residue was purified by
flash column chromatography (5% EtOAc/petroleum ether) to afford the desired
compound 2a as a white solid (92 mg, 72% yield). The ee value was determined to be
29% by HPLC analysis on Chiralpak AD-H column (15% isopropanol/hexane, 1
mL/min), UV 254 nm t; (minor) = 5.976 min, t, (major) = 6.343 min.
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V. H and 3C NMR Spectra of Compounds 1a-m, 2a-j, 3a-1 and 4a-h
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The racemic HPLC spectrum of 2a

mAU & o
E el
40
304
20
10
104 : -
T | N I I I N I 1
4 45 5 55 6 6.5 7 7.5
Signal 1: DADl A, S5ig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el b e e lsmmemmmma [sesmmm—mm s \
1 5.992 BB 0.1018 408.62946 62.86820 50.1315
2 6.362 BB 0.1097 406.48639 58.07808 49.8685
Totals : 815.11584 120.94628
The racemic HPLC spectrum of 2a
mAU b,
70
60 2
50 3
40
30
20
10
0 1 i
-105 T T T T T T T
4 45 5 55 6 6.5 7 75
Signal 1: DADl1 A, 5ig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area

#  [min] [min]  [mAU*s] [mAU] %

e EEEEE [—===|-—————- |—=—mm oo | ——mmmmm o | ———mm—— |
1 5.976 BV  0.0996 323.97964 50.02637 35.6145
2 6.343 VB 0.1093 585.70581 B84.08176 64.3855

Totals : 908.¢8546 134.10813
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V. X-Ray of Compound 2a:

o
f

Table 1 Crystal data and structure refinement for 2a.

Identification code 2a

Empirical formula Ci6H1405
Formula weight 254.27
Temperature/K 99.97(11)
Crystal system monoclinic
Space group C2/c

a/A 16.74290(10)
b/A 10.55120(10)
c/A 14.69710(10)
a/° 90

p/e 93.2470(10)
v/° 90
Volume/A3 2592.19(3)

Z 8

Pealcg/cm? 1.303

wmm-! 0.728

F(000) 1072.0

0.15 x 0.1 x 0.06

CuKa (A =1.54184)

9.914 to 145.806
20<h<20,-12<k<12,-16<1<18

Crystal size/mm3

Radiation

20 range for data collection/®
Index ranges

Reflections collected 45394
Independent reflections 2550 [Rine = 0.0393, Rgigma = 0.0105]
Data/restraints/parameters 2550/0/173

Goodness-of-fit on F? 1.088

Final R indexes [[>=2c (I)] R;=0.0341, wR, =0.0848
Final R indexes [all data] R; =0.0350, wR, = 0.0855
Largest diff. peak/hole / e A3 0.21/-0.29
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Table 2 Fractional Atomic Coordinates (X10%) and Equivalent Isotropic

Displacement Parameters (A2X 10%) for 2a. Ueq is defined as 1/3 of of the trace of

the orthogonalised Uy, tensor.

Atom
02
o1
03
Cl
C2
C3
C4
C5
Co6
C7
C8
C9
C10
Cll1
Cl12
Cl13
Cl4
Cl15
Cl6

Table 3 Anisotropic Displacement Parameters (A2X103) for 2a. The Anisotropic

X
3354.4(4)
4253.2(4)
3121.9(5)
2093.6(6)
1851.7(6)
1089.5(6)
558.7(6)
797.1(7)
1560.6(6)
2900.9(6)
3564.5(6)
4956.1(6)
3289.1(6)
3658.4(6)
3473.4(6)
3496.7(6)
3730.8(6)
3935.7(6)
3894.2(6)

y

3904.9(7)
3534.8(7)

4933.5(8)

4307.9(9)

5345.2(10)
5852.6(10)
5326.9(11)
4303.3(11)
3799.7(10)
3706.1(10)
4203.5(10)
3848.3(11)
4977.8(10)
5626.8(9)

6072.6(10)
7359.5(10)
8178.8(10)
7728.5(10)
6443.9(10)

Z

5328.9(5)
6569.0(5)
4004.3(5)
6654.0(7)
7158.8(7)
7013.7(7)
6358.5(7)
5843.8(7)
5986.8(7)
6860.1(7)
6286.1(7)
6105.4(8)
4810.9(7)
6276.4(7)
5408.4(7)
5199.5(7)
5900.0(8)
6774.1(8)
6979.5(7)

U(eq)
19.06(18)
21.04(18)
28.3(2)
16.1(2)
16.9(2)
19.1(2)
21.2(2)
22.9(2)
20.5(2)
17.9(2)
16.1(2)
25.5(3)
18.7(2)
15.1(2)
16.3(2)
20.5(2)
23.2(2)
22.5(2)
18.9(2)

displacement factor exponent takes the form: -2 n 2[h?a*?>U;;+2hka*b*U,+***].

Atom Uy Uz, Uss Uz U U
02 2404)  17.6(4) 15.9(4) 343)  353) -113)
Ol 183(4)  20.0(4) 25.3(4) 633)  56(3)  5.603)
03 3L1¢4) 39205 14.5(4) 153)  -093)  -2.9(4)
Cl 176(5)  154(5) 15.6(5) 334)  41(@) 254
2 1905)  157(5) 16.0(5) 0.6(4)  1.04)  -2.9(4)
C3 225)  159(5) 19.6(5) 09(4)  42(4) 034
C4  173(55) 25505 20.9(5) 40(4)  12(4)  -0.1(4)
C5  218(5)  28.8(6) 17.9(5) 174)  -084)  -6.6(4)
c6 2425  197(5) 18.0(5) 3.6(4)  504)  -3.9(4)
C7 202(5)  153(5) 18.6(5) 3.04) 414 1.04)
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C8

C9

C10
Cl1
C12
CI3
Cl4
CI5
Cleé

18.1(5)
18.7(5)
14.9(5)
13.1(4)
12.4(4)
15.9(5)
19.0(5)
18.9(5)
18.3(5)

15.6(5)
26.8(6)
24.4(6)
15.4(5)
19.7(5)
21.7(5)
14.7(5)
20.0(5)
21.9(5)

Table 4 Bond Lengths for 2a.
Atom Atom Length/A

02
02
0Ol
01
o3
Cl
Cl1
C1
C2
C3
C4

C8  1.4651(12)
Cl10  1.3651(13)
C8  1.3949(12)
C9  1.4317(13)
C10  1.2034(14)
C2  1.3951(14)
C6  1.3950(15)
C7  1.5086(14)
C3  1.3892(15)
C4  1.3884(15)
C5  1.3899(16)

C5

C7

C8

C10
Cl1
Cll1
C12
C13
Cl4
CI15

Table 5 Bond Angles for 2a.
Atom Atom Atom Angle/’

C10
C8
C2
Co6
Co6
C3
C4
C3
Co6
G5
C1
02
02
0Ol

02
Ol
Cl
Cl
Cl
C2
C3
C4
C5
Co6
C7
C8
C8
C8

C8
C9
C7
C2
C7
Cl
C2
C5
C4
Cl
C8
C7
Cll1
02

111.38(8)
115.42(8)
120.47(9)
118.82(10)
120.64(9)
120.82(9)
119.93(10)
119.71(10)
120.33(10)
120.38(10)
114.61(8)
108.32(8)
102.96(8)
109.08(8)
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14.6(5) -0.6(4) 1.5(4)

31.7(6) 6.6(5) 7.3(4)

17.1(5) 0.2(4) 3.3(4)

17.1(5) 0.4(4) 3.94)

16.9(5) 1.4(4) 3.1(4)

24.2(5) 7.8(4) 5.34)

36.8(6) 2.6(4) 10.0(4)

29.2(6) -7.9(4) 7.6(4)

16.8(5) -1.9(4) 2.7(4)

Atom Atom Length/A

C6 1.3894(16)

C8 1.5256(14)

CI1 1.5101(14)

Cl12  1.4731(15)

C12 1.3784(14)

Cl6 1.3858(15)

CI3  1.3932(15)

Cl4 1.3839(16)

CI15 1.3943(17)

Cl6 1.3912(16)
Atom Atom Atom Angle/°
Ol C8 C11 114.90(8)
c11 C8 C7 115.27(8)
02 C10 Cl12 108.08(9)
03 C10 02 121.60(10)
03 CI10 C12 130.30(10)
C12 Cl1 C8 109.27(9)
Cl12 CI1 Cl16 121.16(10)
Cl6 Cl1 C8 129.57(9)
Cll1 C12 C10 108.22(9)
Cl1 Cl12 CI3 121.93(10)
CI13 Cl12 CI10 129.83(10)
Cl4 C13 Cl12 117.07(10)
Cl13 Cl14 C15 121.14(10)
Cl6 CI5 Cl14 121.28(10)

2.3(4)
5.6(4)
0.5(4)
1.3(4)
1.1(4)
3.0(4)
0.5(4)
2.9(4)
-0.3(4)



01 cs8 7 106.07(8) Cl1 Cl6 CI5 117.39(10)
Table 6 Torsion Angles for 2a.

A B C D Angle/® A B C D Angle/®

02 C8 Cl11C12 3.09(10) C7 C8 CI1Cl12 -114.63(10)
02C8 Cl1Cl6 -17637(9) C7 C8 Cl11Cl6 6591(14)
02 C10 C12 C11  0.89(11) C8 02 Cl1003 179.85(9)
02 Cl10C12 C13 179.15(10) C8 0O2 C10C12 1.18(11)
01 C8 Cl11Cl12 121.5509) C8 CIl1CI12C10 -2.52(11)
01C8 Cl1Cl6 -5791(14) C8 CIl11C12CI13 179.05(9)
03 C10C12 C11  -177.62(11) C8 C11 C16 C15 179.46(10)
03 C10 C12 C13  0.65(19) C9 O1 C8 02 62.92(11)
ClC2 C3 C4 -0.07(15) C9 O1 C8 C7 179.39(9)
ClIC7 C8 O2 -62.63(11) C9 O1 C8 Cl1 -52.05(12)
CIC7 C8 Ol -179.60(8) C1002 C8 Ol -125.03(9)
Cl1 C7 C8 Cl1 52.05(12) C10 02 C8 C7 119.94(9)
C2Cl C6 C5 -1.39(15) Cl1002 C8 Cl11 -2.57(10)
C2Cl C7 C8 -94.05(11) C10C12C13C14 -176.76(10)
C2C3 C4 C5 -0.74(16) Cl1 Ci12C13 C14 1.30(15)
C3C4 C5 Co6  0.48(16) C12 C11 C16 C15  0.06(15)
C4C5 C6 ClI  0.60(16) CI12 C13 C14 C15  0.18(15)
C6Cl C2 C3 1.13(15) CI3Cl14 CI15Cl16 -1.55(16)
C6Cl C7 C8  89.14(12) Cl4 CI5 Cl16 C11  1.40(15)
C7Cl1 C2 C3 -175.74(9) Cl6 Cl11 C12C10  176.99(9)
C7Cl C6 C5 175.48(9) Cl16 C11 C12 C13  -1.44(15)

Table 7 Hydrogen Atom Coordinates (AX10%) and Isotropic Displacement

Parameters (A2 X 103) for 2a.

Atom x y z U(eq)
H2 2205.2 5701.39 7598.02 20
H3 934.99 6543.63 7354.94 23
H4 45.96 5658.11 6264.46 25
H5 443.76 3953.9 5401.55 28
H6 1717.33 3119.86 5635.74 25
H7A 2851.92 2798.8 6766.09 21
H7B 3056.32 3844.15 7498.26 21
H9A 4880.63 3615.24 5474.98 38
H9B 5406.12 3396.41 6378.28 38
H9C 5052.96 4743.32 6152.02 38
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HI13 3360.81 7655.06 4614.94 25

H14 3751.76 9044.74 5785.73 28
HI5 4103.33 8297.86 7228.75 27
Hl16 4019.7 6145.2 7565.52 23

V1. References:

1 (a) D. Felipe-Blanco and J. C. Gonzalez-Gomez. Eur. J. Org. Chem., 2019, 2019,
7735-7744; (b) S. Song, S.-F. Zhu, Y.-B. Yu and Q.-L. Zhou. Angew. Chem. Int. Ed.,
2013, 52, 1556-1559.
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