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1. General

All reactions were carried out in oven-dried Schlenk tube under a mixed oxygen and carbon
monoxide atmosphere with a balloon. Toluene and DMA were dried by molecular sieve. Unless
otherwise noted, materials were obtained from commercial suppliers and used without further
purification. Thin layer chromatography (TLC) employed glass 0.25 mm silica gel plates. GC yields
were recorded with a SHIMADZU GC-2014 gas chromatograph instrument with a FID detector and
biphenyl was added as an internal standard. *H and *C NMR data were recorded with Bruker
Advanced Il (400 MHz) spectrometers with tetramethylsilane as an internal standard. All chemical
shifts (3) are reported in ppm and coupling constants (J) in Hz. All chemical shifts are reported
relative to tetramethylsilane or d5-DMSO and d-solvent peaks (77.00 ppm, chloroform; 39.60 ppm,
d8-DMSO), respectively. High resolution massspectra (HRMS) were measured with a Bruker
UltiMate3000 & Compact instrument and accurate masses were reported for the molecular ion [M-
H] or [M+Na]*.

2. Pd-catalyzed aerobic imine-directed C-H bond carbonylation

General Procedure: In an oven-dried Schlenk tube equipped with a stir-bar, PdCI; (3.6 mg, 10 mol%),
dppf (5.54 mg, 5 mol%), Cu(OPiv), (10.6 mg, 20 mol%), amine (0.2 mmol, if it is solid.) were
combined. A balloon filled with CO and oxygen (the ratio is 1:7 which beyond the explosion limit)
was connected to the Schlenk tube via the side tube, then evacuated and refilled three times. All
these operations involving CO must be in the fumehood with max air draft. Then DMSO (0.05 mL)
and toluene (2.0 mL) were added to the tube via a syringe. At last, aldehyde (6 eq., If the amine is
liquid, it will be injected together) was added to the tube. The Schlenk tube was heated at 110 °C
for 24 hours and then cooled to room temperature. After the balloon gas was released carefully in
the fumehood, the reaction was quenched by water and extracted with CH,Cl, three times. The
combined organic layers were dried over anhydrous Na,SO. and evaporated in vacuum. The desired
products were obtained in the corresponding yields after purification by flash chromatography on
silica gel with hexane and ethyl acetate(10/1).

3. Preparation of d°-benzoaldehyde

General Procedurel: Hexadeuterobenzene (0.84 g, 10 mmol) was added to the mixture of
butyllithium (10 mmol) and potassium tert-butoxide (10 mmol) in hcxane (4 mL). After 1 h of
vigorous stirring, DMF (10 mmol) was added and the products isolated by extraction and fractional
distillation.

4. Preparation of 2-(p-tolyl)isoindolin-1-one

General Procedurel!®: o-Phthalaldehyde (10 mmol) and p-toluidine (10 mmol) were placed in a
flame-dried round-bottomed flask, 15 mL of CH3CN/DMF (CH3;CN:DMF = 2:1) was used as
reaction medium, 8 mmol TMSCI was added, and the mixture was stirred for 7-9 h at room
temperature. The completion of reactions was determined by TLC. The mixture was extracted with
(3*10 mL) acetate ester. The combined organic layer was evaporated in vacuum, and the residue
was obtained as analytically pure product. An additional recrystallization with ethanol was carried
out when necessary.

5. Optimization of reaction conditions
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Optimization of ligands:

PdCl, 10 mol%, Ligand
a Cu(OAc),*H,0 20 mol%
N + CcO - N
Tol/DMS0=2.0/0.05 mL, PhCHO

C0O/0,=3/1,110 °C, 12 h

o
Entry Ligand Yield% Con.%
1 none 43 100
2 dppm 5 mol% 43 93
3 dppe 5 mol% 23 53
4 dppp 5 mol% 29 77
5 dppb 5 mol% 34 78
6 dppf 5 mol% 50 97
7 Xantphos 5 mol% 35 79
8 DPEPhos 5 mol% 41 88
9 1,10-phenanthroline 5 mol% 0 0
10 PPh3 10 mol% 32 85
11 tris(2,4-di-tert-butylphenyl)phosphite 5 mol% 7 27
12 di-tert-butylphenylphosphine 5 mol% 34 80
13 PCy; 5 mol% 24 65
14 Ad,PBuU 5 mol% 24 64

Optimization of reaction time:

PdCl, 10 mol%, dppf 5 mol%
Cu(OAc),*H,0 20 mol%
+ co

X >~
N Tol/DMS0=2.0/0.05 mL, PhCHO
C0O/0,=3/1, 110 °C

o
Entry Reaction time Yield% Con.%
1 12h 27 82
2 18 h 37 90
3 24 h 48 100

Optimization of coopper catalysts:
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PdCl, 10 mol%, dppf 5 mol%
~ . co [Cu] 20 mol%
©/\N Tol/DMS0=2.0/0.05 mL, PhCHO N

C0O/0,=3/1, 110 °C, 24 h 0

Entry [Cu] Yield% Con.%
1 Cu(OAc),°H,0 52 100
2 Cu(i-PrC00), 52 100
3 Cu(EtCOO0), 47 100
4 Cu(CsH4;COO0), 58 100
5 Cu(C41H,3C00), 59 100
6 Cu(OPiv), 63 100
7 Cu(PrC00), 51 100
8 CuBr, 43 100
9 CuCl 28 65
10 CuBr 40 96
11 Cul 3 15

After small adjustment of solvent, we get 74% GC yield(84% isolated yield) with the combination
of PdCI; (10 mol%), dppf (5 mol%) and Cu(OPiv); (20 mol%) in a mixture of toluene and DMSO
(2.0/0.05 mL) under the atmosphere of CO/Ox(the ratio is 1/7 which beyond the explosion limit,
this operation must be fumehood) at 110 °C for 24 h.

o)
PdCl, 10 mol%, dppf 5 mol%
NH 2
% o s CHO Cu(OPiv), 20 mol%
Tol/DMS0=2.0/0.05 mL N
C0/0,=3/1, 110 °C Y

6.0 eq. 74% GC yield
84% isolated yield

6. Scale-up experiment

General Procedure: In an oven-dried Schlenk tube equipped with a stir-bar, PdCl; (3.6 mg, 2 mol%),
dppf (5.54 mg, 1 mol%), Cu(OPiv), (10.6 mg, 4 mol%), p-toluidine (1 mmol) were combined. A
balloon filled with CO and oxygen (the ratio is 1:7 which beyond the explosion limit) was connected
to the Schlenk tube via the side tube, then evacuated and refilled three times. All these operations
involving CO must be in the fumehood with max air draft. Then DMSO (0.05 mL) and toluene (2.0
mL) were added to the tube via a syringe. At last, aldehyde (6 eq.) was added to the tube. The
Schlenk tube was heated at 110 °C for 24 hours and then cooled to room temperature. After the
balloon gas was released carefully in the fumehood, the reaction was quenched by water and
extracted with CHCl; three times. The combined organic layers were dried over anhydrous Na;SO4
and evaporated in vacuum. The desired products were obtained in the corresponding yields after

purification by flash chromatography on silica gel with hexane and ethyl acetate(10/1).
0

PdCl, 2 mol%, dppf 2 mol%
NH 2
’ oo CHO Cu(OPiv), 4 mol%
* Tol/DMSO = 2.0/0.05 mL N
H o \
1a 2a CO/0,, 110 °C 3a
50%, TON = 25
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7. Proposed mechanism from V to 3a

Cu' intermediate reacts with O to generate A where CI- plays as a ligand.[*3] Then A reacts with
intermediate V to give VI and Pd°. VI smoothly runs elimination to give desired product 3a. On
the other hand, Pd® would be oxidized by Cu'/O; to obtain Pd'.[*4]

X

}
CI—Clzu + Pd°

L, H

T o,
L—PdX J 0
N—p-tol @QN—p-tol — > 3a + H,0
v O / vi O
OH

cucl —22_» CI-C]:u—O/
|
Ly Lh A

8. Analytical Data of Products

3altl 2-(p-tolyl)isoindoline-1, 3-dione: white solid with 92% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, d5-DMSO0) § 7.96-7.93 (m, 2H), 7.91-7.88 (m, 2H), 7.32 (t, J = 8.6 Hz, 4H), 2.37 (s, 3H).
13C NMR (101 MHz, d5-DMSO) § 167.27, 137.77, 134.81, 131.68, 129.48, 129.38, 127.38, 123.51, 20.90.

O
o
3bl8l 5-methyl-2-(p-tolyl)isoindoline-1,3-dione: white solid with 70% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, d8-DMS0) & 7.83 (d, J = 7.6 Hz, 1H), 7.77 (s, 1H), 7.39 (d, J = 7.6 Hz, 1H), 7.33-7.28 (m, 4H),
2.51 (s, 3H), 2.37 (s, 3H).
13C NMR (101 MHz, d®-DMSO0) & 167.26, 167.17, 145.72, 137.61, 135.11, 131.98, 129.40(2C), 129.01, 127.26,

123.87, 123.40, 21.51, 20.85.

N :
\
(o)

3¢ 4-methyl-2-(p-tolyl)isoindoline-1, 3-dione: white solid with 85% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d®-DMSO) & 7.76-7.74 (m, 2H), 7.69-7.56 (m, 1H), 7.33-7.28 (m, 4H), 2.65 (s, 3H), 2.37 (s,
3H).

13C NMR (101 MHz, d®-DMSO) 6 167.89, 167.11, 137.67, 137.58, 136.82, 134.27, 132.05, 129.44, 129.37, 128.25,
127.43,121.13, 20.89, 17.33.

HRMS (ESI) calcd for C16H1sNNaO2 [M+Na]*: 274.0838; Found: 274.0832.
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3e 5-(tert-butyl)-2-(p-tolyl)isoindoline-1, 3-dione: white solid with 67% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d5-DMSO) & 7.93-7.91 (m, 2H), 7.87 (d, J = 8.4 Hz, 1H), 7.33-7.28 (m, 4H), 2.37 (s, 3H), 1.37
(s, 9H).

13C NMR (101 MHz, d®-DMS0) & 167.36, 167.05, 158.49, 137.64, 131.93, 131.60, 129.45, 129.42, 129.14, 127.32,
123.40, 120.30, 35.63, 30.90, 20.86.

HRMS (ESI) calcd for CigH1eNNaO2 [M+Na]*: 316.1308; Found: 316.1319.

e}

A

o]
3f 5-methoxy-2-(p-tolyl)isoindoline-1, 3-dione: white solid with 58% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d6-DMSO0) 5 7.86 (dd, J = 8.2 Hz, 1.0 Hz 1H), 7.45-7.44 (m, 1H), 7.37-7.35 (m, 1H), 7.33-7.28
(m, 4H), 3.94 (s, 3H), 2.36 (s, 3H).

13C NMR (101 MHz, d®-DMSO) & 166.83(2C), 164.64, 137.58, 134.27, 129.45, 129.41, 127.22, 125.37, 123.38,
120.25, 108.45, 56.45, 40.23, 40.02, 20.86.

HRMS (ESI) calcd for C16H13NNaOs [M+Na]*: 290.0788; Found: 290.0787.

3h 2-(p-tolyl)-5-(trifluoromethoxy)isoindoline-1, 3-dione: white solid with 70% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, d®-DMSO) § 8.10 (d, J = 8.0 Hz, 1H), 7.95 (s, 1H), 7.88-7.87 (m, 1H), 7.35-7.30 (m, 4H), 2.37
(s, 3H).

13C NMR (101 MHz, d®-DMSO0) & 166.12, 165.84, 152.51, 137.98, 134.38, 130.55, 129.51, 129.21, 127.33, 127.09,
125.91, 119.99 (q, J = 259.27 Hz), 116.33, 20.90.

1%F NMR (377 MHz, DMSO) § -56.89.

HRMS (ESI) calcd for C16HoFsNOs [M-H]: 320.0540; Found: 320.0551.

3i 5-phenoxy-2-(p-tolyl)isoindoline-1, 3-dione: white solid with 67% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d®-DMS0) & 7.95 (d, J = 8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 2H), 7.41 (dd, J = 8.2, 2.2 Hz, 1H),
7.33-7.27 (m, 6H), 7.20 (d, J = 7.6 Hz, 2H), 2.36 (s, 3H).

13C NMR (101 MHz, d®-DMSO) 6 166.61, 166.47, 162.89, 154.78, 137.76, 134.37, 130.75, 129.47, 129.34, 127.28,
125.96, 125.54, 125.47, 122.94, 120.41, 111.56, 20.89.

HRMS (ESI) calcd for C21H1sNNaOs [M+Na]*: 352.0944; Found: 352.0946.
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o]
3j 5-phenyl-2-(p-tolyl)isoindoline-1, 3-dione: white solid with 74% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, CDCl3) § 8.19 (d, J = 1.2 Hz, 1H), 8.05-8.00 (m, 2H), 7.71-7.69 (m, 2H), 7.57-7.48 (m, 3H),
7.38-7.34 (m, 4H), 2.45 (s, 3H).
13C NMR (101 MHz, CDCls) 6 167.37, 167.28, 147.72, 138.92, 138.15, 132.83, 132.61, 130.14, 129.75, 129.18,
128.94, 128.88, 127.31, 126.41, 124.11, 122.19, 21.20.
HRMS (ESI) calcd for C21H1sNNaO2 [M+Na]*: 336.0995; Found: 336.1000.

Cl 1)

MeO :
N
MeO \
(0]

3k 4-chloro-5, 6-dimethoxy-2-(p-tolyl)isoindoline-1,3-dione: white solid with 48% isolated yield(hexane/EA =
10/1).

IH NMR (400 MHz, d5-DMSO0) & 7.60 (s, 1H), 7.33-7.27 (m, 4H), 4.04 (s, 3H), 3.86 (s, 3H), 2.37 (s, 3H).

13C NMR (101 MHz, d®-DMSO) & 165.73, 164.78, 158.59, 149.65, 137.81, 129.47, 129.29, 128.80, 127.41, 124.43,
120.19, 106.85, 60.91, 57.42, 20.90.

HRMS (ESI) calcd for C17H14CINNaOs [M+Na]*: 354.0504; Found: 354.0508.

3l 5-fluoro-6-methoxy-2-(p-tolyl)isoindoline-1, 3-dione: white solid with 50% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, d5-DMSO0) 5 7.88 (d, J = 9.6 Hz, 1H), 7.74 (d, J = 7.2 Hz, 1H), 7.33-7.28 (m, 4H), 4.04 (s, 3H),
2.36 (s, 3H).

13C NMR (101 MHz, d5-DMSO0) § 166.45, 166.19, 155.14 (d, J = 254.82), 152.83 (d, J = 11.31 Hz), 137.72, 129.48,
129.37, 129.19 (d, J = 3.13 Hz), 127.24, 124.20 (d, J = 8.69 Hz), 111.65 (d, J = 21.92 Hz), 108.87 (d, J = 2.83 Hz),
57.32, 20.89.

F NMR (377 MHz, DMSO) & -124.82.

HRMS (ESI) calcd for C16H12FNNaO3s [M+Na]*: 308.0693; Found: 308.0693.

O o
O

\

o}
3ml 2-(p-tolyl)-1H-benzo[e]isoindole-1, 3(2H)-dione: white solid with 45% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, d5-DMSO)  8.83 (d, J = 8.4 Hz, 1H), 8.44 (d, J = 8.0 Hz, 1H), 8.20 (d, J = 8.4 Hz, 1H), 7.85
(d, J=7.6 Hz, 1H), 7.84 (t, J = 7.4 Hz, 1H), 7.77 (t, J = 7.6 Hz, 1H), 7.39-7.33 (m, 4H), 2.39 (s, 3H).
13C NMR (101 MHz, d®-DMSO) & 168.43, 167.67, 137.64, 136.35, 135.66, 131.13, 130.03, 129.49, 129.36, 129.34,
129.01, 127.44,127.41, 126.65, 124.11, 118.73, 20.92.
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4al? 2-(m-tolyl)isoindoline-1, 3-dione: white solid with 91% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d5-DMSO) & 7.96-7.93 (m, 2H), 7.92-7.89 (m, 2H), 7.41 (t, J = 7.8 Hz, 1H), 7.25 (t, = 9.2 Hz,
3H), 2.36 (s, 3H).

13C NMR (101 MHz, d®-DMSO0) & 167.17, 138.46, 134.83, 131.91, 131.63, 128.89, 128.81, 127.96, 124.65, 123.52,
20.99.

4bM 2-(o-tolyl)isoindoline-1, 3-dione: white solid with 92% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d8-DMSO) § 7.99-7.96 (m, 2H), 7.94-7.91 (m, 2H), 7.41 (dd, J = 4.4 Hz, 2.0 Hz, 2H), 7.38-
7.33 (M, 2H), 2.12 (s, 3H).

13C NMR (101 MHz, d®-DMSO) & 167.15, 136.44, 134.90, 131.76, 131.07, 130.80, 129.36, 129.30, 126.79, 123.68,
17.56.

4c 2-phenylisoindoline-1, 3-dione: white solid with 86% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, d-DMSO0) & 7.98-7.95 (m, 2H), 7.92-7.89 (m, 2H),7.55-7.51 (m, 2H), 7.46-7.42 (m, 3H).
13C NMR (101 MHz, d5-DMSO) & 167.15, 134.83, 132.01, 131.65, 128.98, 128.20, 127.53, 123.55.

4d1 2-(4-(tert-butyl)phenyl)isoindoline-1, 3-dione: white solid with 99% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d®-DMSO) § 7.97-7.94 (m, 2H), 7.92-7.89 (m, 2H), 7.54 (d, J = 8.4 Hz, 2.0 Hz, 2H), 7.36 (d, J
= 8.8 Hz, 2.0 Hz, 2H), 1.33 (s, 9H).

13C NMR (101 MHz, d5-DMSO0) & 167.20, 150.64, 134.75, 131.62, 129.33, 127.01, 125.74, 123.47, 34.54, 31.17.

4¢l2 2-(4-methoxyphenyl)isoindoline-1, 3-dione: white solid with 70% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d®-DMSO) & 7.96-7.93 (m, 2H), 7.91-7.88 (m, 2H), 7.35 (dt, J = 8.8 Hz, 2.6 Hz, 2H), 7.35 (dt,
J =12 Hz, 2.8 Hz, 2H), 3.81 (s, 3H).

13C NMR (101 MHz, d5-DMSO) § 167.39, 158.97, 134.73, 131.69, 128.88, 124.51, 123.44, 114.23, 55.50.

\ CF3
(e}
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4f14 2-(4-(trifluoromethoxy)phenyl)isoindoline-1, 3-dione: white solid with 82% isolated yield(hexane/EA = 10/1).
1H NMR (400 MHz, d5-DMSO) § 8.00-7.97 (m, 2H), 7.94-7.90 (m, 2H), 7.62 (dt, J = 8.8 Hz, 2.4 Hz, 2H), 7.55 (d,
J =8.8 Hz, 2H).

13C NMR (101 MHz, d5-DMSO) § 166.89, 147.57, 134.87, 131.62, 131.09, 129.37, 123.60, 121.69, 120.16 (t, J =
257.8 Hz).

1SF NMR (377 MHz, DMSO) § -56.88.

e} OPh
N

/:\

O

49 2-(3-phenoxyphenyl)isoindoline-1,3-dione: white solid with 77% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d5-DMSO0) 6 7.95-7.92 (m, 2H), 7.90-7.87 (m, 2H), 7.52 (t, J = 8.2 Hz, 1H), 7.42 (t, J = 8.0 Hz,
2H), 7.23 (dg, J = 8.0 Hz, 0.8 Hz, 1H), 7.19-7.14 (m, 2H), 7.10-7.05(m, 3H).

13C NMR (101 MHz, d®-DMSO) & 166.93, 157.04, 156.10, 134.83, 133.41, 131.63, 130.31, 130.24, 124.08, 123.55,
122.26, 119.16, 117.86, 117.38.

HRMS (ESI) calcd for C20H13NNaOs [M+Na]*: 338.0788; Found: 338.0788.

4hl? 2-(4-fluorophenyl)isoindoline-1, 3-dione: white solid with 91% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d-DMS0) & 7.98-7.95 (m, 2H), 7.92-7.89 (m, 2H), 7.53-7.48 (m, 2H), 7.41-7.35 (m, 2H).
13C NMR (101 MHz, d5-DMSO) & 167.14, 161.50 (d, J = 245.94 Hz), 134.85, 131.68, 129.78 (d, J = 8.89 Hz),
128.27 (d, J = 2.93 Hz), 123.57, 115.92 (d, J = 22.93 Hz).

F NMR (377 MHz, DMSO) & -113.51.

4il2 2-(4-chlorophenyl)isoindoline-1, 3-dione: white solid with 77% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d°-DMSO0) & 7.99-7.96 (m, 2H), 7.93-7.90 (m, 2H), 7.61 (dt, J = 8.8 Hz, 2.4 Hz, 2H), 7.50 (dl,
J=8.4 Hz, 2.4 Hz, 2H).

13C NMR (101 MHz, d8-DMSO0) § 166.93, 134.90, 132.66, 131.66, 130.93, 129.24, 129.04, 123.62.

4§31 2-(2-chlorophenyl)isoindoline-1, 3-dione: white solid with 79% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d5-DMSO) 5 8.04-7.99 (m, 2H), 7.97-7.93 (m, 2H), 7.72-7.70 (m, 1H), 7.65-7.63 (m, 1H), 7.59-
7.51 (m, 2H).

13C NMR (101 MHz, d®-DMSO0) & 166.43, 135.17, 132.32, 131.57, 131.47, 131.25, 129.96, 129.70, 128.27, 123.87.
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4Kk12 2-(4-bromophenyl)isoindoline-1, 3-dione: white solid with 75% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d®-DMSO0) & 7.98-7.95 (m, 2H), 7.93-7.89 (m, 2H), 7.74 (dt, J = 8.8 Hz, 2.4 Hz, 2H), 7.43 (dt,
J=8.4 Hz, 2.2 Hz, 2H).

13C NMR (101 MHz, d5-DMSO) & 166.86, 134.89, 131.98, 131.63, 131.36, 129.51, 123.61, 121.13.

41121 2-(4-(trifluoromethyl)phenyl)isoindoline-1, 3-dione: white solid with 57% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, CDCl3) § 8.00-7.97 (m, 2H), 7.84-7.82 (m, 2H), 7.78 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz,
2H).

13C NMR (101 MHz, CDCls) 6 166.79, 134.78, 130.17 (g, J = 266.54 Hz), 130.95, 129.66, 128.85, 126.46, 126.25
(g, J = 3.8 Hz), 124.04.

F NMR (377 MHz, CDCl3) & -62.60.

4mbl 4-(1, 3-dioxoisoindolin-2-yl)benzonitrile: white solid with 69% isolated yield(hexane/EA = 5/1).
H NMR (400 MHz, d°-DMSO0) § 8.04-8.01 (m, 2H), 8.00-7.98 (m, 2H), 7.95-7.92 (m, 2H), 7.71 (d, J = 8.8 Hz, 2H).
13C NMR (101 MHz, d5-DMSO) § 166.58, 136.32, 135.07, 133.11, 131.61, 127.92, 123.79, 118.63, 110.43.

4nl8l ethyl 4-(1, 3-dioxoisoindolin-2-yl)benzoate: white solid with 87% isolated yield(hexane/EA = 5/1).

IH NMR (400 MHz, d-DMSO0) 5 8.10 (d, J = 8.4 Hz, 2H), 8.00-7.96 (m, 2H), 7.93-7.90 (m, 2H), 7.64 (d, J = 8.4
Hz, 2H), 4.35 (g, J = 7.1 Hz, 2H), 1.34 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, d5-DMSOQ) § 166.77, 165.32, 136.27, 135.02, 131.61, 129.81, 129.12, 127.26, 123.71, 61.12,
14.31.

40B1 2-([1, 1'-biphenyl]-4-yl)isoindoline-1,3-dione: white solid with 60% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, CDCls) & 8.00-7.96 (m, 2H), 7.83-7.80 (m, 2H), 7.73 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 7.6 Hz,
2H), 7.53 (d, J = 8.4 Hz, 2H), 7.47 (t, J = 7.4 Hz, 2H), 7.38 (t, J = 7.6 Hz, 1H).

13C NMR (101 MHz, CDCls) & 167.32, 141.09, 134.45, 133.54, 131.76, 130.74, 128.84, 127.88, 127.61, 127.22,
126.76, 123.80.

S10



4pl" 2-(naphthalen-2-yl)isoindoline-1,3-dione: white solid with 70% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, d®-DMSO0) & 8.08 (d, J = 8.4 Hz, 1H), 8.04-7.97 (m, 5H), 7.96-7.94 (m, 2H), 7.64-7.60 (m, 3H).
13C NMR (101 MHz, d®-DMS0) & 167.29, 134.91, 132.78, 132.23, 131.71, 129.55, 128.60, 128.05, 127.82, 126.92,
126.83, 126.18, 125.44, 123.61.

@E«;@

4q1 2-benzylisoindoline-1, 3-dione: white solid with 51% isolated yield(hexane/EA = 10/1).

H NMR (400 MHz, CDCls) 5 7.84 (dd, J = 5.2 Hz, 3.2 Hz, 2H), 7.69 (dd, J = 5.2 Hz, 3.2 Hz, 2H), 7.46 (d, J = 7.2
Hz, 2H), 7.36-7.26 (m, 3H), 4.87 (s, 2H).

13C NMR (101 MHz, CDCls) 6 167.84, 136.23, 133.81, 131.93, 128.51, 128.44, 127.66, 123.15, 41.44.

4rf2 2-cyclohexylisoindoline-1, 3-dione: white solid with 38% isolated yield(hexane/EA = 10/1).

IH NMR (400 MHz, CDCls) § 7.81-7.78 (m, 2H), 7.71-7.68 (m, 2H), 4.10 (tt, J = 5.2 Hz, 4 Hz, 1H), 2.20 (dg, J =
12.4 Hz, 3.0 Hz, 2H), 1.88-1.84 (m, 2H), 1.74-1.67 (m, 3H), 1.42-1.24 (m, 3H).

13C NMR (101 MHz, CDCls) & 168.34, 133.64, 131.92, 122.88, 50.73, 29.74, 25.90, 25.00.

o]
N
: j\
o]
4sl1 2-((1S, 3s)-adamantan-1-yl)isoindoline-1,3-dione: white solid with 59% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, CDCl3) & 7.78-7.75 (m, 2H), 7.70-7.67 (m, 2H), 2.53 (d, J = 2.4 Hz, 6H), 2.18-2.07 (m, 3H),
1.83-1.71 (m, 6H).

13C NMR (101 MHz, CDCls) § 169.79, 133.58, 131.91, 122.46, 60.34, 40.15, 36.14, 29.74.

\
o

4091 4-(4-methyl-1, 3-dioxoisoindolin-2-yl)benzonitrile: white solid with 80% isolated yield(hexane/EA = 10/1).
IH NMR (400 MHz, d®-DMS0) § 8.02 (d, J = 8.4 Hz, 2H), 7.81-7.76 (m, 2H), 7.71-7.68 (M, 3H), 2.66 (s, 3H).

13C NMR (101 MHz, d®-DMSO) & 167.16, 166.43, 137.89, 137.08, 136.31, 134.56, 133.05, 131.96, 128.20, 127.96,
121.44,118.61, 110.38, 17.36.

-0
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7110 2-(p-tolyl)isoindolin-1-one

H NMR (400 MHz, CDCls) 8 7.95 (d, J = 7.2 Hz, 1H), 7.77 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 7.0 Hz, 1H), 7.53 (d,
J=7.2 Hz, 2H), 7.27 (d, J = 8.0 Hz, 1H), 4.86 (s, 2H), 2.39 (s, 3H).

13C NMR (101 MHz, CDCls) § 167.36, 140.10, 136.91, 134.18, 133.29, 131.88, 129.65, 128.30, 124.05, 122.55,
119.59, 50.85, 20.85.
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9. NMR Spectra of Substrates and Products
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