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General information

All reactions were carried out using oven-dried glassware and magnetic stirring
under an inert atmosphere (argon) unless otherwise stated. All chemicals were
obtained from commercial supplier and were used without further purification unless
otherwise stated. All solvents were dried and distilled under argon prior to use.
Solvents for chromatography were of technical grade and distilled prior to use.
Analytical thin layer chromatography was carried out using silica gel GF254,
visualized under UV light (at 254 nm). Analytical thin layer chromatography was
carried out using silica gel GF254. 'H NMR spectra were recorded at 500 MHz, and
13C NMR at 126 MHz NMR spectrometer. All the NMR spectra were processed in
MestReNova software. Chemical shifts are quoted in parts per million (ppm) relative
to the residual solvent peak for CDCls. The following abbreviations have been used:
d (chemical shift), J (coupling constant expressed in hertz), app. (apparent), br.
(broad), s (singlet), d (doublet), dd (doublet of doublets), t (triplet), g (quartet) and
m (multiplet). High resolution mass spectra were acquired on a Bruker Solarix 7.0
T FT-ICR mass spectrometer (ESI). The light-promoted reactions were carried out
by using standard blue LEDs with 28 blue LED beads (EPISTAR, 1 W LED beads
and wavelength 460 =5 nm, in Figure S1A). The distance from the blue LEDs to
the reaction tube was 4 cm (18.9 mW/cm? determined by a power meter). All of the
NHPI esters 2, N-aryl allylamines 1123, N-benzoyl allylamines 545, N-aryl
acrylamides 771, N-benzoyl acrylamides 9% were prepared according to literature

methods.
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Synthesis of CN-KP!

CN-K was prepared by a two-step polymerization. In the first place, g-CsN4 was
synthesized by polymerization of melamine (10 g) at 550 °C with a heating rate of
2.3 °C/min under air atmosphere for 4 h. After cooling to room temperature, the
product g-C3N4 (7 g) was obtained. Then, g-CsN4 (1 g) was thoroughly grinded with
10 g of KCI. The mixture was heated to 550 °C at a rate of 2.3 °C/min and kept at
this temperature for 4 h under an argon flow (90 mL/min). After cooling to room
temperature, the solid mixture was washed with DI water (3 x 9 mL) to remove the
metal salts. The final product CN-K (0.85 g) was obtained after drying at 60 °C

under vacuum for overnight.

General procedure for the CN-K-catalyzed Cyanomethylarylation of N-aryl

allylamines (GP1)

To a 30 mL oven-dried sealed tube equipped with a magnetic stirring bar was added
1 (0.2 mmol, 1.0 equiv), 2d (0.4 mmol, 2.0 equiv), and CN-K (8 mg). The tube was
capped with a rubber septum, evacuated, and backfilled with argon. Then,
degassed CHsCN (8 mL) was added via syringe. The sealed tube was irradiated by
two blue LEDs (460 + 5 nm) and the reaction mixture was stirred without extra
heating (at 40-45 °C) for the indicated time (see Figure S1A). After complete
consumption of the starting material (followed by TLC), the reaction mixture was
concentrated under reduced pressure to evaporate the solvent, and the crude
residue was purified by silica gel column chromatography to obtain the product 3.
For comparison, two 34 W Kessil PR lamps (75% power) were used as alternative
light sources (Figure S1B), and a similar yield of 3a (0.1 mmol, 16.5 mg, 72% yield)

was obtained.
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Figure S1 Experimental setup. (A) The photoreactions were performed using two
24 W blue LEDs (4605 nm). (B) The photoreactions were performed using two
34W Kessil PR lamps (456 nm) made in Taiwan.

3-(1-Acetyl-3-methylindolin-3-yl)propanenitrile (3a)%

" According to GP1, workup and flash column chromatography
e

CN
W (petroleum ether/ethyl acetate: 1/1) gave product 3a (32.9 mg, 72%
N
Ac yield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls): & 8.21 (d,

” J=7.8Hz, 1H), 7.27 (s, 1H), 7.09 (s, 2H), 3.98 (d, J = 10.6 Hz, 1H),
3.78 (d, J = 10.4 Hz, 1H), 2.25 (s, 3H), 2.22 — 2.10 (m, 2H), 2.09 — 1.87 (m, 2H),
1.44 (s, 3H). 3*C NMR (126 MHz, CDCls): 5 168.7, 142.4, 136.0, 128.8,124.2,122.2,
119.5, 117.2, 60.6, 43.2, 37.0, 26.6, 24.3, 12.9.
3-(1-Acetyl-5-methoxy-3-methylindolin-3-yl)propanenitrile (3b)14

y According to GP1, workup and flash column chromatography
e

CN
MGOW (petroleum ether/ethyl acetate: 1/1) gave product 3b (37.2 mg,
N

Ac 72% vyield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls):

* 58.14 (d, J = 8.7 Hz, 1H), 6.78 (d, J = 8.7 Hz, 1H), 6.63 (s, 1H),

3.97 (d, J = 10.6 Hz, 1H), 3.80 (s, 4H), 2.22 (s, 3H), 2.20 — 2.08 (m, 2H), 2.06 —
1.90 (m, 2H), 1.43 (s, 3H). 13C NMR (126 MHz, CDCls): 6 168.0, 156.7, 137.6, 136.1,

119.48, 118.0, 112.8, 108.8, 60.8, 55.7, 43.3, 37.0, 26.5, 24.0, 12.9.
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3-(1-Acetyl-3,5-dimethylindolin-3-yl)propanenitrile (3c)i*!
According to GP1, workup and flash column chromatography
MeWCN (petroleum ether/ethyl acetate: 1/1) gave product 3c (32.5 mg,
NAc 67% yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): &
8.08 (d, J = 8.1 Hz, 1H), 7.06 (d, J = 7.8 Hz, 1H), 6.87 (s, 1H),
3.95 (d, J = 10.6 Hz, 1H), 3.76 (d, J = 10.5 Hz, 1H), 2.33 (s, 3H), 2.23 (s, 3H), 2.19
— 2.10 (m, 2H), 2.05 — 1.90 (m, 2H), 1.42 (s, 3H). 13C NMR (126 MHz, CDCls): &
168.4, 140.1 136.0, 133.9, 129.3, 122.7, 119.6, 117.0, 60.7, 43.2, 37.1, 26.6, 24.2,
21.2,12.9.
3-(1-Acetyl-5-chloro-3-methylindolin-3-yl)propanenitrile (3d)*!

Vo According to GP1, workup and flash column chromatography

CN
CIW (petroleum ether/ethyl acetate: 1/1) gave product 3d (38.9 mg,
N

\

Ac 74% yield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls): &
N 8.16 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 8.5 Hz, 1H), 7.04 (s, 1H),
4.03 (d, J = 10.5 Hz, 1H), 3.80 (d, J = 10.6 Hz, 1H), 2.24 (s, 3H), 2.22 — 2.16 (m,
2H), 2.09 — 1.92 (m, 2H), 1.44 (s, 3H). 13C NMR (126 MHz, CDCls): & 168.7, 141.0,
138.0, 129.1, 128.8, 122.5, 119.2, 118.3, 60.6, 43.3, 36.9, 26.5, 24.2, 12.9.
3-(1-Acetyl-5-bromo-3-methylindolin-3-yl)propanenitrile (3e)t!

Ve According to GP1, workup and flash column chromatography

B CN
rw (petroleum ether/ethyl acetate: 1/1) gave product 3e (44.8 mg,
N
Ac 73% yield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls): &

3e

8.10 (d, J = 8.5 Hz, 1H), 7.36 (d, J = 8.4 Hz, 1H), 7.18 (s, 1H),

4.02 (d, J = 10.6 Hz, 1H), 3.79 (d, J = 10.6 Hz, 1H), 2.24 (s, 3H), 2.21 — 2.15 (m,
2H), 2.09 — 1.92 (m, 2H), 1.43 (s, 1H). 33C NMR (126 MHz, CDCls): 5 168.8, 141.5,

138.4, 131.7, 125.4, 119.2, 118.7, 116.5, 60.6, 43.3, 36.9, 26.6, 24.2, 12.9.
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1-Acetyl-3-(2-cyanoethyl)-3-methylindoline-5-carbonitrile (3f)%
According to GP1, workup and flash column chromatography
NCWCN (petroleum ether/ethyl acetate: 1/1) gave product 3f (38.0 mg,
N‘AC 75% vyield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls):
58.21 (d, J = 7.8 Hz, 1H), 7.27 (s, 1H), 7.09 (s, 2H), 3.98 (d, J
=10.6 Hz, 1H), 3.78 (d, J = 10.4 Hz, 1H), 2.25 (s, 3H), 2.22 — 2.10 (m, 2H), 2.09 —
1.87 (m, 2H), 1.44 (s, 3H). 13C NMR (126 MHz, CDCls): & 169.4, 145.9, 137.5, 133.8,
126.1, 119.0, 118.9, 117.5, 107.0, 60.6, 43.3, 36.6, 26.5, 24.4, 12.9.
3-(1-Acetyl-3-methyl-2,3-dihydro-1H-benzo[g]indol-3-yl)propanenitrile (3g)*4

According to GP1, workup and flash column chromatography

Me

(petroleum ether/ethyl acetate: 3/1) gave product 3g (31.2 mg, 56%
yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): 6 7.78 (d,
J=8.1Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.52 (t, J = 7.6 Hz, 1H),

7.47 (t, 3 = 7.7 Hz, 1H), 7.38 (d, J = 6.9 Hz, 1H), 7.33 — 7.26 (m, 1H), 4.53 (s, 1H),
3.50 (d, J = 12.4 Hz, 1H), 2.58 — 2.42 (m, 1H), 2.40 (s, 3H), 2.38 — 2.25 (m, 1H),
2.13-1.87 (m, 2H), 1.45 (s, 3H). 13C NMR (126 MHz, CDCl3): 5 170.1, 134.1, 128.5,
128.4,127.2,126.2,125.6,125.2,123.7,122.3,119.8, 119.4, 50.4, 39.4, 35.0, 23.6,
22.9,12.9.

tert-Butyl 3-(2-cyanoethyl)-3-methylindoline-1-carboxylate (3h)tU

e According to GP1, workup and flash column chromatography

CN
W (petroleum ether/ethyl acetate: 6/1) gave product 3h (44.1 mg, 77%
N
Boc yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): & 8.01 —

* 7.35(m, 1H), 7.22 (t, J = 7.2 Hz, 1H), 7.06 (d, J = 6.9 Hz, 1H), 7.00
(t, J = 7.2 Hz, 1H), 3.84 (d, J = 11.3 Hz, 1H), 3.66 (d, J = 11.3 Hz, 1H), 2.30 — 2.15
(m, 1H), 2.14 — 1.95 (m, 3H), 1.57 (s, 9H), 1.40 (s, 3H). 3C NMR (126 MHz, CDCls):
5 152.2, 141.6, 136.0, 128.6, 122.7, 122.4, 119.5, 115.0, 81.8, 59.3, 44.2, 37.3,

28.5, 26.6, 12.9.
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General procedure for the CN-K-catalyzed cyanomethylarylation of N-benzoyl

allylamines (GP2)

To a 30 mL oven-dried sealed tube equipped with a magnetic stirring bar was added
2d (0.6 mmol, 3.0 equiv) and CN-K (8 mg). It was capped with a rubber septum,
evacuated, and backfilled with argon. Then, degassed CH3CN (8 mL) and 5 (0.2
mmol, 1.0 equiv) were added via syringe. The sealed tube was irradiated by two
blue LEDs (460 £ 5 nm) and the reaction mixture was stirred at 60 °C for the
indicated time (see Figure S1A). After complete consumption of the starting material
(followed by TLC), the reaction mixture was concentrated under reduced pressure
to evaporate the solvent, and the crude residue was purified by silica gel column
chromatography to obtain the product 6.
3-(2,4-Dimethyl-1-0x0-1,2,3,4-tetrahydroisoquinolin-4-yl)propane-nitrile
(6a)121
oy According to GP2, workup and flash column chromatography
(petroleum ether/ethyl acetate: 1/1) gave product 6a (29.2 mg, 64%
" me yield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls): & 8.15 (d,
o J=7.5Hz, 1H), 7.51 (t, J = 7.2 Hz, 1H), 7.40 (t, J = 7.4 Hz, 1H), 7.23
(d, J=7.5Hz, 1H), 3.58 (d, J = 12.8 Hz, 1H), 3.23 (d, J = 12.8 Hz, 1H), 3.18 (s, 3H),
2.32 —2.07 (m, 3H), 2.01 — 1.90 (m, 1H), 1.42 (s, 3H). 1*C NMR (126 MHz, CDCl5):
0 164.2, 142.5, 132.1, 129.1, 128.4, 127.7, 124.2, 119.5, 58.7, 36.9, 35.3, 34.9,

22.6,12.9.
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3-(6-Methoxy-2,4-dimethyl-1-0x0-1,2,3,4-tetrahydroisoquinolin-4-
yl)propanenitrile (6b)[*

oy According to GP2, workup and flash column chromatography

M
MeO ) (petroleum ether/ethyl acetate: 1/1) gave product 6b (35.6 mg,

“me 699 yield, 72 h) as a brown oil. 'H NMR (500 MHz, CDCls): &

6bo 8.10 (d, J = 8.6 Hz, 1H), 6.89 (d, J = 8.6 Hz, 1H), 6.70 (s, 1H),
3.87 (s, 3H), 3.55 (d, J = 12.6 Hz, 1H), 3.19 (d, J = 12.7 Hz, 1H), 3.15 (s, 3H), 2.28
— 2.03 (m, 3H), 2.01 — 1.87 (m, 1H), 1.39 (s, 3H). 13C NMR (126 MHz, CDCls): &
164.2,162.6, 144.6, 131.4,121.2, 119.5, 111.9, 110.6, 58.8, 55.5, 37.0, 35.2, 34.9,
22.7, 13.0.
3-(2,4,6-Trimethyl-1-ox0-1,2,3,4-tetrahydroisoquinolin-4-yl)propanenitrile
(6¢)110]

oy According to GP2, workup and flash column chromatography

M
Me ) (petroleum ether/ethyl acetate: 1/1) gave product 6¢ (32.5 mg,

“we  67% yield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls): &
eco 8.03 (d, J = 7.8 Hz, 1H), 7.20 (d, J = 7.7 Hz, 1H), 7.00 (s, 1H),
3.55 (d, J = 12.7 Hz, 1H), 3.20 (d, J = 12.7 Hz, 1H), 3.16 (s, 3H), 2.40 (s, 3H), 2.27
— 2.07 (m, 3H), 2.00 — 1.90 (m, 1H), 1.40 (s, 3H). 33C NMR (126 MHz, CDCls): &
164.4,142.6,142.4,129.2,128.5, 125.8, 124.7, 119.6, 58.8, 36.9, 35.2, 35.0, 22.7,
21.9, 13.0.
3-(6-Chloro-2,4-dimethyl-1-0x0-1,2,3,4-tetrahydroisoquinolin-4-
yl)propanenitrile (6d)*%
oy According to GP2, workup and flash column chromatography
cl (petroleum ether/ethyl acetate: 1/1) gave product 6d (26.8 mg, 51%
" Me yield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCIs): & 8.09
sdo (d, 3 =8.3 Hz, 1H), 7.37 (d, J = 8.3 Hz, 1H), 7.20 (s, 1H), 3.58 (d,
J=12.8 Hz, 1H), 3.25 (d, J = 12.8 Hz, 1H), 3.17 (s, 3H), 2.31 — 2.21 (m, 1H), 2.20
— 2.06 (M, 2H), 2.01 — 1.94 (m, 1H), 1.41 (s, 3H). 3C NMR (126 MHz, CDCl3): &
164.2,142.5,132.1, 129.1, 128.4, 127.7, 124.2, 119.5, 58.7, 36.9, 35.3, 34.9, 22.6,

12.9.
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Methyl 4-(2-cyanoethyl)-2,4-dimethyl-1-o0x0-1,2,3,4-tetrahydroiso-quinoline-
6-carboxylate (6e)0
on According to GP2, workup and flash column chromatography
MeO,C g (petroleum ether/ethyl acetate: 1/1) gave product 6e (32.6 mg,
“wme 579 yield, 72 h) as a brown oil. 1H NMR (500 MHz, CDCls): 5
6e 8.22 (d, J = 7.8 Hz, 1H), 8.05 (d, J = 7.7 Hz, 1H), 7.89 (s, 1H),
3.96 (s, 3H), 3.61 (d, J = 12.9 Hz, 1H), 3.29 (d, J = 12.9 Hz, 1H), 3.20 (s, 3H), 2.38
— 2.21 (m, 1H), 2.18 — 2.08 (m, 2H), 2.05 — 1.96 (m, 1H), 1.46 (s, 3H). 3C NMR
(126 MHz, CDCls): 5 166.2, 163.3, 142.9, 133.2, 132.0, 129.4, 128.7, 125.5, 119.2,
58.4,52.6, 37.0, 35.4, 34.9, 22.5, 12.9.
3-(2,4,7-Trimethyl-1-ox0-1,2,3,4-tetrahydroiso-quinolin-4-yl)
propanenitrile (6f) and 3-(2,4,5-trimethyl-1-0x0-1,2,3,4-tetrahydro-
isoquinolin-4-yl)propanenitrile (6f)1C]

According to GP2, workup and flash column

CN CN
Me e chromatography (petroleum ether/ethyl acetate:
Me N-me N.ve  1/1) gave products 6f and 6f’ (30.5 mg, 63% yield,
(©] (0]
" 72 h) as a colorless oil. *H NMR (500 MHz, CDCls):

6f+6f
57.31(d,J=7.8Hz, 1H), 7.11 (d, J = 7.8 Hz, 1H),

3.55 (d, J = 12.7 Hz, 1H), 3.20 (d, J = 12.7 Hz, 1H), 3.17 (s, 3H), 2.39 (s, 3H), 2.27
—2.14 (m, 1H), 2.15 — 2.06 (m, 2H), 1.99 — 1.88 (m, 1H), 1.39 (s, 3H). 3C NMR
(126 MHz, CDCls): & 164.4, 139.4, 137.6, 132.8, 129.5, 128.1, 124.2, 119.6, 58.9,
36.6, 35.4, 35.0, 22.7, 21.0, 13.0. 7.96 (s, 1H).
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General procedure for the CN-K-catalyzed cyanomethylarylation of N-

arylacrylamides (GP3)

To a 30 mL oven-dried sealed tube equipped with a magnetic stirring bar was added
7 (0.2 mmol, 1.0 equiv), 2d (0.4 mmol, 2.0 equiv), and CN-K (4 mg). It was capped
with a rubber septum, evacuated, and backfilled with argon. Then, degassed
CHsCN (8 mL) was added via syringe. The sealed tube was irradiated by two blue
LEDs (460 = 5 nm) and the reaction mixture was stirred at 80 °C for the indicated
time (see Figure S1A). After complete consumption of the starting material (followed
by TLC), the reaction mixture was concentrated under reduced pressure to
evaporate the solvent, and the crude residue was purified by silica gel column
chromatography to obtain the product 8.
3-(1,3-Dimethyl-2-oxoindolin-3-yl)propanenitrile (8a)i2
According to GP3, workup and flash column chromatography
(j\)g . (petroleum ether/ethyl acetate: 5/1) gave product 8a (30.0 mg, 70%
Nl‘\/le yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): 6 7.33 (t, J
= 7.6 Hz, 1H), 7.20 (d, J = 7.1 Hz, 1H), 7.12 (t, J = 7.4 Hz, 1H), 6.89
(d, J = 7.7 Hz, 1H), 3.23 (s, 3H), 2.38 — 2.28 (m, 1H), 2.21 — 1.91 (m, 3H), 1.40 (s,
3H). 13C NMR (126 MHz, CDCls): 5 178.9, 143.2, 131.7, 128.7,123.1, 122.7, 118.8,
108.6, 47.4, 33.5, 26.4, 23.5, 12.9.
3-(5-Methoxy-1,3-dimethyl-2-oxoindolin-3-yl)propanenitrile (8b)*2
According to GP3, workup and flash column chromatography
Meo\@fgm (petroleum ether/ethyl acetate: 5/1) gave product 8b (35.6 mg,
Nivle 73% yield, 96 h) as a yellow oil. *H NMR (500 MHz, CDCls): &
7.05 — 6.66 (M, 3H), 3.82 (s, 3H), 3.20 (s, 3H), 2.32 (M, 1H),
2.18 —1.94 (m, 3H), 1.39 (s, 3H). 13C NMR (126 MHz, CDCl3): & 178.5, 156.5, 136.6,
133.1, 118.9, 112.6, 110. 3, 108.90, 55.9, 47.8, 33.5, 26.4, 23.6, 12.9.
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3-(1,3,5-Trimethyl-2-oxoindolin-3-yl)propanenitrile (8c)*2

y According to GP3, workup and flash column chromatography
e

Me\@fgm (petroleum ether/ethyl acetate: 5/1) gave product 8c (34.7 mg,
Nv‘vne 76% yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): &
% 7.11 (d, J = 7.8 Hz, 1H), 7.00 (s, 1H), 6.77 (d, J = 7.9 Hz, 1H),
3.20 (s, 3H), 2.36 (s, 3H), 2.35 — 2.28 (m, 1H), 2.13 — 1.94 (m, 3H), 1.39 (s, 3H).
13C NMR (126 MHz, CDCls): d 178.9, 140.8, 132.7, 131.8, 128.9, 123.5, 118.9,
108.27,47.4, 33.5, 26.3, 23.5, 21.2, 12.9.
3-(5-Fluoro-1,3-dimethyl-2-oxoindolin-3-yl)propanenitrile (8d)*3
According to GP3, workup and flash column chromatography
F\Cl\)gm (petroleum ether/ethyl acetate: 5/1) gave product 8d (38.1 mg,
Nl‘me 82% vyield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): &
7.03 (t, J = 8.7 Hz, 1H), 6.96 (d, J = 7.4 Hz, 1H), 6.86 — 6.77 (m,
1H), 3.22 (s, 3H), 2.38 — 2.28 (m, 1H), 2.20 — 2.00 (m, 3H), 1.41 (s, 3H). 13C NMR
(126 MHz, CDCl3): 8 178.5, 159.6 (d, J = 242.1 Hz), 139.1, 133.4 (d, J = 7.5 Hz),
118.57, 115.0 (d, J = 23.6 Hz), 110.9 (d, J = 24.7 Hz), 109.1 (d, J = 8.2 Hz), 47.8,
33.3, 26.5, 23.5, 12.9.

3-(5-Chloro-1,3-dimethyl-2-oxoindolin-3-yl)propanenitrile (8e)*3l

o Me, cn  According to GP3, workup and flash column chromatography

\Cl\)h,g (petroleum ether/ethyl acetate: 5/1) gave product 8e (36.8 mg,
M

8e ° 74% vyield, 72 h) as a pale yellow solid. *H NMR (500 MHz,

CDCls): 5 7.31 (d, J = 8.2 Hz, 1H), 7.18 (s, 1H), 6.81 (d, J = 8.3 Hz, 1H), 3.22 (s,
3H), 2.37 — 2.28 (m, 1H), 2.19 — 2.00 (m, 3H), 1.41 (s, 3H). 3C NMR (126 MHz,
CDCls): & 178.4, 141.8, 133.5, 128.7, 128.5, 123.3, 118.5, 109.53, 47.6, 33.3, 26.5,
23.5,12.9.
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3-(5-Bromo-1,3-dimethyl-2-oxoindolin-3-yl)propanenitrile (8f)[*s]

Me N According to GP3, workup and flash column chromatography

Br.
\@ﬁlg (petroleum ether/ethyl acetate: 5/1) gave product 8f (44.4 mg,
Me 76% yield, 72 h) as a pale yellow solid. 'H NMR (500 MHz,

8f
CDCls): 8 7.45 (d, J = 8.2 Hz, 1H), 7.31 (s, 1H), 6.77 (d, J = 8.2

Hz, 1H), 3.21 (s, 3H), 2.41 — 2.27 (m, 1H), 2.16 — 1.99 (m, 3H), 1.40 (s, 3H). 3C
NMR (126 MHz, CDCls): 6 178.3, 142.3, 133.9, 131.6, 126.0, 118.5, 115.8, 110.0,
47.5, 33.3, 26.5, 23.5, 12.9.
3-(1,3-Dimethyl-2-oxo-5-(trifluoromethyl)indolin-3-yl)propanenitrile (8g)H*> 16l
Me, on  According to GP3, workup and flash column chromatography

FsC
\@ﬁ,g (petroleum ether/ethyl acetate: 5/1) gave product 8g (41.2 mg,
73% yield, 96 h) as a white solid. *H NMR (500 MHz, CDCl3): &

&g
7.63 (d, J = 8.0 Hz, 1H), 7.44 (s, 1H), 6.98 (d, J = 8.1 Hz, 1H), 3.27 (s, 3H), 2.46 —
2.28 (m, 1H), 2.22 — 1.95 (m, 3H), 1.44 (s, 3H). 13C NMR (126 MHz, CDCls): 5 178.8,
146.2, 132.4, 126.6 (q, J = 3.8 Hz), 125.3 (q, J = 32.7 Hz), 124.2 (q, J = 271.6 Hz),
119.8 (g, J = 3.5 Hz) 108.4, 47.3, 33.2, 26.6, 23.4, 12.8.

3-(2-Cyanoethyl)-1,3-dimethyl-2-oxoindoline-5-carbonitrile (8h)*3

NG Me on According to GP3, workup and flash column chromatography
\Cng (petroleum ether/ethyl acetate: 5/1) gave product 8h (37.8 mg,
8h e 79% vyield, 60 h) as a white solid. *H NMR (500 MHz, CDCls): &

7.68 (d, J = 8.1 Hz, 1H), 7.48 (s, 1H), 6.98 (d, J = 8.1 Hz, 1H),
3.27 (s, 3H), 2.42 — 2.28 (m, 1H), 2.22 — 2.01 (m, 3H), 1.44 (s, 3H). 13C NMR (126
MHz, CDCls): & 178.6, 147.1, 134.1, 132.9, 126.2, 118.9, 118.2, 109.1, 106.3, 47.1,
33.0, 26.6, 23.4, 12.9.
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Methyl 3-(2-cyanoethyl)-1,3-dimethyl-2-oxoindoline-5-carboxylate (8i)*!

Moo Me, on According to GP3, workup and flash column chromatography
\Cﬁlg (petroleum ether/ethyl acetate: 3/1) gave product 8i (40.3 mg,
8i e 74% vyield, 72 h) as a white solid. *H NMR (500 MHz, CDCls):

5 8.08 (d, J = 8.0 Hz, 1H), 7.88 (s, 1H), 6.94 (d, J = 8.1 Hz, 1H), 3.93 (s, 3H), 3.27
(s, 3H), 2.42 — 2.30 (m, 1H), 2.22 — 1.98 (m, 3H), 1.44 (s, 3H). 13C NMR (126 MHz,
CDCl3): 6 179.2,166.6, 147.3,131.8, 131.4, 125.0, 124.0, 118.5, 108.1, 52.2, 47 .2,
33.2, 26.6, 23.5, 12.9.
3-(5-Acetyl-1,3-dimethyl-2-oxoindolin-3-yl)propanenitrile (8j)1*e!

Me According to GP3, workup and flash column chromatography

AC\@fgCN (petroleum ether/ethyl acetate: 3/1) gave product 8j (37.4 mg,
_NMe 73% yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls3): &
” 7.98 (d, J = 8.1 Hz, 1H), 7.85 (s, 1H), 6.94 (d, J = 8.1 Hz, 1H),
3.28 (s, 3H), 2.61 (s, 3H), 2.43 — 2.29 (m, 1H), 2.18 — 2.03 (m, 3H), 1.44 (s, 3H).
13C NMR (126 MHz, CDCls): d 196.7, 179.3, 147.5, 132.6, 132.2, 130. 8, 122.5,
118.4, 108.0, 47.2, 33.2, 26.6, 26.4, 23.5, 12.9.

3-(1,3,7-Trimethyl-2-oxoindolin-3-yl)propanenitrile (8k)1

Me N According to GP3, workup and flash column chromatography

@fg (petroleum ether/ethyl acetate: 5/1) gave product 8k (31.5 mg, 69%
N

Me Me yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): & 6.95 —

8k
7.08 (m, 3H), 3.58 — 3.35 (m, 3H), 2.59 (s, 3H), 2.39 — 2.25 (m, 1H),

2.12 —1.92 (m, 3H), 1.37 (s, 3H). 3C NMR (126 MHz, CDCls): & 179.7, 140.9, 132.4,
123.0, 120.5, 120.3, 118.9, 46.7, 33.7, 29.6, 23.9, 19.0, 12.9.
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3-(1,3,6-Trimethyl-2-oxoindolin-3-yl)propanenitrile (81) and 3-(1,3,4-trimethyl-
2-oxoindolin-3-yl)propanenitrile (81°)1*2
According to GP3, workup and flash column

Me Me
CN CN
/@ng (i]\)g chromatography (petroleum ether/ethyl acetate:
M \ N
) Me Me
N J
Y

5/1) gave products 8I1+8I’ (28.3 mg, 62% vyield,

8l+8l 84 h) as a colorless oil. '"H NMR (500 MHz,
CDCl3) 8 7.22 (t, J = 7.7 Hz, 1.6H), 7.06 (d, J = 7.4 Hz, 1H), 6.92 (d, J = 7.4 Hz,
1H), 6.88 (d, J = 7.7 Hz, 1.6H), 6.76 — 6.67 (m, 2.6H), 3.23 — 2.19 (m, 7.8H), 2.44
—2.36 (M, 9.4H), 2.36 — 2.25 (m, 2.6H), 2.15 — 1.87 (m, 6.2H), 1.48 (s, 4.8H), 1.38
(s, 3H). 3C NMR (126 MHz, CDClsz) d 179.2, 178.9, 143.5, 143.3, 138.9, 134.5,
128.7, 128.6, 128.2, 125.6, 123.6, 122.4, 118.9, 118.7, 109.5, 106.3, 48.4, 47.2,
335,315, 26.4, 26.3, 23.6, 21.9, 21.8, 18.2, 13.1, 12.9.
3-(1,3-Dimethyl-2-0x0-2,3-dihydro-1H-benzo[g] indol-3-yl)propane-nitrile
(8m)[13]

Me According to GP3, workup and flash column chromatography
(petroleum ether/ethyl acetate: 5/1) gave products 8m (40.7 mg,
77% yield, 72 h) as a pale yellow oil. *H NMR (500 MHz, CDCls):

8m 0 7.78 (d, J = 8.4 Hz, 1H), 7.61 — 7.53 (m, 2H), 7.51 — 7.39 (m,
2H), 6.99 (d, J = 7.5 Hz, 1H), 3.55 (s, 3H), 2.93 — 2.73 (m, 1H), 2.36 — 1.92 (m, 3H),
1.69 (s, 3H). *C NMR (126 MHz, CDClIs): 6 171.8, 136.2, 135.7, 133.5, 127.3, 127.0,
126.8, 123.0, 122.6, 119.5, 119.1, 109.0, 47.0, 38.3, 31.5, 29.9, 13.8.
3-(1-Methyl-2-0x0-1,2,5,6-tetrahydro-4H-pyrrolo [3,2,1-ij]quinolin-1-yl)

propan-enitrile (8n)*2

Me o According to GP3, workup and flash column chromatography

o) (petroleum ether/ethyl acetate: 4/1) gave products 8n (33.6 mg, 70%
yield, 72 h) as a yellow solid. *H NMR (500 MHz, CDCl3): 3 7.13 -
o 6.88 (M, 3H), 3.80 — 3.63 (M, 2H), 2.80 (s, 2H), 2.47 — 2.25 (m, 1H),
2.18 —1.96 (m, 5H), 1.41 (s, 3H). 23C NMR (126 MHz, CDCls): & 177.8, 139.0, 130.3,

127.5, 122.5, 120.7, 120.5, 118.9, 48.7, 38.9, 33.3, 24. 6, 23.2, 21.2, 13.0.
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3-(1-Isopropyl-3-methyl-2-oxoindolin-3-yl)propanenitrile (80)14

Me According to GP3, workup and flash column chromatography

CN
@fg (petroleum ether/ethyl acetate: 4/1) gave products 80 (36.8 mg, 76%
N
Pr yield, 72 h) as a colorless oil. *H NMR (500 MHz, CDCls): 8 7.31 —

N 7.27 (m, 1H), 7.19 (d, J = 7.1 Hz, 1H), 7.09 (t, J = 7.4 Hz, 1H), 7.05
(d, J = 7.8 Hz, 1H), 4.71 — 4.55 (m, 1H), 2.39 — 2.25 (m, 1H), 2.13 — 1.87 (m, 3H),
1.48 (d, J = 6.8 Hz, 6H), 1.38 (s, 3H). 13C NMR (126 MHz, CDCls): & 178.5, 141.8,
132.2,128.4, 122.9, 122.5, 118.9, 110.2, 47.1, 43.9, 33.7, 23.7, 19.5, 19.4, 12.7.
3-(1-Benzyl-3-methyl-2-oxoindolin-3-yl)propanenitrile (8p)i2

Me According to GP3, workup and flash column chromatography

@fgw (petroleum ether/ethyl acetate: 4/1) gave products 8p (41.8 mg, 72%
NBH yield, 84 h) as a colorless oil. *H NMR (500 MHz, CDCl3): 6 7.37 —
* 7.31 (m, 2H), 7.30 — 7.26 (m, 3H), 7.24 — 7.18 (m, 2H), 7.08 (t, J =

7.4 Hz, 1H), 6.79 (d, J = 7.8 Hz, 1H), 4.91 (q, J = 15.6 Hz, 2H), 2.47 — 2.30 (m, 1H),

2.18 —1.94 (m, 3H), 1.45 (s, 3H). 13C NMR (126 MHz, CDCl3): 5 179.1, 142.3, 135.8,

131.7,128.9,128.7,127.9,127.3,123.1,122.7,118.9, 109.6, 47.4, 43.9, 33.6, 23.8,

12.9.

3-(3-Methyl-2-0x0-1-phenylindolin-3-yl)propanenitrile (8q)*®

Me According to GP3, workup and flash column chromatography

CN
@fN‘g (petroleum ether/ethyl acetate: 4/1) gave products 8q (33.0 mg, 68%

szh yield, 84 h) as a pale yellow oil. *H NMR (500 MHz, CDCl3): 5 7.54

(t, J = 7.2 Hz, 2H), 7.46 — 7.37 (m, 3H), 7.26 (s, 2H), 7.16 (t, J = 7.2 Hz, 1H), 6.87
(d, J = 7.7 Hz, 1H), 2.48 — 2.39 (m, 1H), 2.30 — 2.10 (m, 3H), 1.53 (s, 3H). 3C NMR
(126 MHz, CDCls): 5178.4, 143.2,134.2, 1315, 129.7, 128.7, 128.3, 126.46, 123.6,
123.0, 118.8, 109.9, 47.5, 33.8, 24.0, 13.0.
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3-(3-Benzyl-2-ox0-1-phenylindolin-3-yl)propanenitrile (8r)i7]

Bn on According to GP3, workup and flash column chromatography
@ng (petroleum ether/ethyl acetate: 4/1) gave products 8r (43.0 mg, 74%
ahfe yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): & 7.23 (d,

J=7.8Hz, 1H), 7.14 (d, J = 7.2 Hz, 1H), 7.12 — 7.02 (m, 4H), 6.80 (d, J = 7.2 Hz,
2H), 6.63 (d, J = 7.8 Hz, 1H), 3.12 (d, J = 13.1 Hz, 1H), 3.02 (d, J = 13.0 Hz, 1H),
2.97 (s, 3H), 2.56 — 2.46 (m, 1H), 2.27 — 2.18 (m, 1H), 2.12 — 2.04 (m, 1H), 1.97 —
1.88 (m, 1H). ¥C NMR (126 MHz, CDCls): & 177.5, 143.8, 134.8, 129.9, 128.8,
128.7, 127.7, 126.8, 123.7, 122.7, 118.8, 108.3, 53.7, 44.0, 32.0, 26.0, 13.0.
3-(1-Methyl-2-ox0-3-phenylindolin-3-yl)propanenitrile (8s)®

Ph According to GP3, workup and flash column chromatography

CN
@ng (petroleum ether/ethyl acetate: 5/1) gave products 8s (13.3 mg, 24%

Me

8s yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): 8 7.41 —
7.30 (m, 5H), 7.28 — 7.24 (m, 2H), 7.17 (t, J = 7.3 Hz, 1H), 6.94 (d, J = 7.2 Hz, 1H),
3.24 (s, 3H), 2.78 — 2.88 (m, 1H), 2.54 — 2.44 (m, 1H), 2.23 — 2.08 (m, 2H). 13C
NMR (126 MHz, CDCls): & 177.1, 143.8, 138.4, 130.0, 129.2, 128.9, 127.9, 126.7,
124.8, 123.2, 118.8, 108.9, 55.4, 33.3, 26.6, 13.2.
2-(1-Methyl-4-phenyl-1,2,3,4-tetrahydroquinolin-3-yl)acetonitrile (8t)*°!

Ph According to GP3, workup and flash column chromatography

©\/i\\CN (petroleum ether/ethyl acetate: 5/1) gave products 8t (12.2 mg, 22%
N (6]
Me yield, 72 h) as a white solid. trans-8t: *H NMR (500 MHz, CDCls): &

e 744(t, 3=7.6Hz, 2H), 7.39 (t, J = 6.2 Hz, 1H), 7.31 (t, J = 7.9 Hz,
1H), 7.27 (d, 3 = 7.0 Hz, 2H), 7.08 (d, J = 8.3 Hz, 1H), 6.97 (t, J = 7.7 Hz, 1H), 6.68
(d, J=7.7 Hz, 1H), 4.26 (d, J = 13.2 Hz, 1H), 3.47 (s, 3H), 3.10 — 3.04 (m, 1H), 2.94
(dd, J = 16.5, 4.9 Hz, 1H), 2.25 (dd, J = 16.9, 4.3 Hz, 1H). *C NMR (126 MHz,
CDCls): 5 168.1, 139.5, 138.5, 129.5, 129.0, 128.4, 128.3, 128.3, 128.2, 123.5,

117.7,114.9, 45.8, 43.8, 30.4, 17.4.
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General procedure for the CN-K-catalyzed cyano-methylarylation of N-

benzoyl acrylamides (GP4)

To a 30 mL oven-dried sealed tube equipped with a magnetic stirring bar was added
9 (0.2 mmol, 1.0 equiv), 2d (0.4 mmol, 2.0 equiv), and CN-K (8 mg). It was capped
with a rubber septum, evacuated, and backfilled with argon. Then, degassed
CHsCN (8 mL) was added via syringe. The sealed tube was irradiated by two blue
LEDs (460 = 5 nm) and the reaction mixture was stirred at 80 °C for the indicated
time (see Figure S1A). After complete consumption of the starting material (followed
by TLC), the reaction mixture was concentrated under reduced pressure to
evaporate the solvent, and the crude residue was purified by silica gel column
chromatography to obtain the product 10.
3-(2,4-Dimethyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)propanenitrile
(10a)*2 18]
y cN  According to GP4, workup and flash column chromatography
) (petroleum ether/ethyl acetate: 5/1) gave products 10a (29.1 mg, 60%
Me yield, 72 h) as a pale yellow oil. *H NMR (500 MHz, CDCls): 6 8.30
102 (d, J=7.8 Hz, 1H), 7.71 (t, J = 7.6 Hz, 1H), 7.51 (t, J = 7.5 Hz, 1H),
7.43(d, J=7.8 Hz, 1H), 3.40 (s, 3H), 2.82 — 2.73 (m, 1H), 2.35 — 2.22 (m, 1H), 2.10
— 1.86 (m, 2H), 1.65 (s, 3H). 13C NMR (126 MHz, CDCls): & 175.2, 163.8, 141.0,
134.6, 129.6, 128.3, 125.0, 124.9, 118.2, 47.0, 36.7, 30.2, 27.4, 13.6.
3-(2,4,6-Trimethyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-yl)propanenitrile
(10b)1S]
on According to GP4, workup and flash column chromatography
Me g 0o (petroleum ether/ethyl acetate: 5/1) gave products 10b (33.8 mg,
I "we 66% yield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): &
100 8.16 (d, J = 7.9 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.19 (s, 1H),
3.38 (s, 3H), 2.85 — 2.65 (M, 1H), 2.48 (s, 3H), 2.32 — 2.19 (m, 1H), 2.08 — 1.98 (m,
1H), 1.97 — 1.88 (m, 1H), 1.63 (s, 3H). 3C NMR (126 MHz, CDCls): & 175.3, 163.8,
145.7, 141.1, 129.5, 129.4, 125.3, 122.5, 118.3, 47.0, 36.8, 30.2, 27.3, 22.0, 13.6.
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3-(6-Fluoro-2,4-dimethyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-4-
yl)propanenitrile (10c)i!
ocn According to GP4, workup and flash column chromatography

Me
F o (petroleum ether/ethyl acetate: 5/1) gave products 10c (36.4 mg,

N.
Me  70% vyield, 72 h) as a white solid. *H NMR (500 MHz, CDCls): &

o 8.33 (t, J = 7.1 Hz, 1H), 7.22 (t, J = 8.3 Hz, 1H), 7.10 (d, J = 9.2
Hz, 1H), 3.39 (s, 3H), 2.83 — 2.72 (m, 1H), 2.25 — 2.17 (m, 1H), 2.13 — 1.92 (m, 2H),
1.65 (s, 3H). 3C NMR (126 MHz, CDCls): & 174.6, 166.6 (d, J = 257.2 Hz), 162.8,
144.1 (d, J = 8.6 Hz), 132.7 (d, J = 9.7 Hz), 121.5, 117.9, 116.3 (d, J = 22.0 Hz),

112.0 (d, J = 23.1 Hz), 47.2, 36.8, 30.0, 27.4, 13.6.

Scale-up reaction

To a 250 mL oven-dried Schlenk tube equipped with a magnetic stirring bar was
added la (378.5 mg, 2 mmol), 2d (1.24 g, 4 mmol), CN-K (120 mg) under argon
atmosphere. Then, degassed CH3CN (120 mL) was added via syringe. The Schlenk
tube was irradiated by blue LEDs (see Figure S2) and the reaction mixture was
stirred without extra heating (55—60 °C) for 120 h. Then, the solvent was removed
by evaporation and the residue was purified via chromatography on silica gel using
petroleum ether/ethyl acetate 2:1 to 1:1 to afford the desired product 3a (0.28 g, 62%
yield).

Figure S2 Experimental setup in batch.
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Recycling experiments

To a 10 mL oven-dried sealed tube equipped with a magnetic stirring bar was added
la (0.1 mmol, 1.0 equiv), 2d (0.2 mmol, 2.0 equiv), and CN-K (6 mg). It was capped
with a rubber septum, evacuated, and backfilled with argon. Then, degassed
CH3CN (6 mL) was added via syringe. The sealed tube was irradiated by two blue
LEDs (460 + 5 nm) and the reaction mixture was stirred without extra heating (at
40-45 °C). After completion, the reaction mixture was centrifuged to separate the
CN-K solid catalyst and the liquid mixture. Then, the catalyst CN-K was washed
with CH3CN (3 x 5 mL) and reused in the subsequent reaction. The combined liquid
was concentrated and the residue was analyzed by 'HNMR using 1,3,5-

trimethoxybenzene as an internal standard.
Synthesis of 2-((1,3-dimethyl-2-oxoindolin-3-yl)methyl)butanenitrile (11)16!

To a 30 mL oven-dried sealed tube equipped with a magnetic stirring bar was added
7a (0.2 mmol, 1.0 equiv), 2d (0.4 mmol, 2.0 equiv), and CN-K (8 mg). It was capped
with a rubber septum, evacuated, and backfilled with argon. Then, degassed n-
BuCN (8 mL) was added via syringe. The sealed tube was irradiated by two blue
LEDs (460 = 5 nm) and the reaction mixture was stirred at 80 °C for the indicated
time (see Figure S1A). After complete consumption of the starting material (followed
by TLC), the reaction mixture was concentrated under reduced pressure to
evaporate the solvent. The residue was purified via chromatography on silica gel
using petroleum ether/ethyl acetate 7:1 to 5:1 to afford the desired product 11 (21.8
mg, 45% yield, 1:1 dr). IH NMR (500 MHz, CDCls): & 7.38 — 7.28 (m, 3H), 7.16 (t, J
= 7.5 Hz, 2H), 7.09 (t, J = 7.5 Hz, 1H), 6.90 (d, J = 7.8 Hz, 2H), 3.25 (s, 3H), 3.24
(s, 3H), 2.41 — 2.07 (m, 5H), 1.88 — 1.82 (m, 1H), 1.56 — 1.47 (m, 4H), 1.43 (s, 3H),
1.41 (s, 3H), 0.98 (t, J = 7.5 Hz, 6H). 13C NMR (126 MHz, CDCls): & 179.4, 179.3,
143.5, 143.2,132.2, 131.6, 128.8, 128.6, 123.6, 123.1, 122.7, 122.5, 120.9, 108.7,
108.5, 47.7, 47.0, 39.6, 39.6, 29.3, 28.9, 26.7, 26.6, 26.4, 25.0, 24.5, 11.3, 11.1.
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Ritter synthesis of N-tert-butylpropanamide (12)8l

To a solution of 8a (42.9 mg, 0.2 mmol, 1.0 equiv) in tert-butyl acetate (1 mL, 0.2
M), excess H>SO4 (ca. 3 drops delivered with a Pasteur pipet) was added. The
reaction mixture was stirred at 70 °C for 3 h. After cooling, the mixture was
guenched with saturated aqueous NaHCOg3, extracted (3 x 10 mL) with EtOAc, and
washed with brine (20 mL). The combined organic layers were sequentially dried
over MgSOg, filtered, and concentrated under vacuum. The residue was purified via
chromatography on silica gel using petroleum ether/ethyl acetate 2:1 to 1:1 to afford
the desired product 12 (55.4 mg, 96% yield). *H NMR (500 MHz, CDCls): 6 7.27 (s,
1H), 7.19 (d, J = 6.9 Hz, 1H), 7.06 (t, J = 7.4 Hz, 1H), 6.84 (d, J = 7.7 Hz, 1H), 4.10
(t, J = 9.4 Hz, 1H), 3.69 (t, J = 9.1 Hz, 1H), 3.21 (s, 1H), 2.33 — 2.23 (m, 1H), 2.18
— 2.08 (m, 1H), 2.03 — 1.95 (m, 1H), 1.90 — 1.82 (m, 1H), 1.39 (s, 3H). 3C NMR
(126 MHz, CDCIs): 6 180.3, 171.2, 143.0, 133.4, 127.9, 122.9, 122.8, 108.0, 51.1,
47.8, 33.76, 32.5, 28.7, 26.2, 23.6. HRMS (ESI) m/z: calcd for [M + NaJ*,
C17H24N2NaO> 311.1730; found, 311.1730.

Witte—Seeliger synthesis of oxazoline (13)%°]

To a solution of 8a (42.9 mg, 0.2 mmol, 1.0 equiv) and Cd(OAc)2-2H>0 (11 mg,
0.04 mmol, 20 mol %) in toluene (800 pL), ethanolamine (180 pL, 1.0 mmol, 5.0
equiv) was added. The reaction mixture was heated at 130 °C for 36 h. The mixture
was extracted (3 x 10 mL) with EtOAc and the combined organic layers were
sequentially dried over MgSOa, filtered, and concentrated under vacuo. The residue
was purified via chromatography on silica gel using ethyl acetate/methanol 50:1 to
20:1 to afford the desired product 13 (21.2 mg, 41% yield). *H NMR (500 MHz,
CDCls): 8 7.27 (s, 1H), 7.19 (d, J = 6.9 Hz, 1H), 7.06 (t, J = 7.4 Hz, 1H), 6.84 (d, J
= 7.7 Hz, 1H), 4.10 (t, J = 9.4 Hz, 2H), 3.69 (t, J = 9.1 Hz, 2H), 3.21 (s, 3H), 2.33 —
2.23 (m, 1H), 2.18 — 2.08 (m, 1H), 2.03 — 1.95 (m, 1H), 1.90 — 1.82 (m, 1H), 1.39
(s, 3H). 13C NMR (126 MHz, CDCls): d 179.9, 167.6, 143.4, 133.1, 128.0, 122.7,
122.6, 108.1, 67.1, 54.3, 47.8, 34.1, 26.2, 23.7, 23.4. HRMS (ESI) m/z: calcd for [M

+ Na]*, C1sH1sN2NaO2 281.1260; found, 281.1255.
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Reductive cyclization for the synthesis of tricyclic indoline (14)2

To a suspension of LiAlH4 (15.2 mg, 0.4 mmol, 2.0 equiv) in THF (800 pL) at room
temperature, 8a (42.9 mg, 0.2 mmol, 1.0 equiv) was added dropwise as a solution
in THF (200 pL, final volume =1 mL, 0.2 M). The resulting mixture was stirred at
room temperature for 3 h. The reaction was carefully quenched with water and
extracted (3 x 10 mL) with EtOAc. The combined organic layers were washed with
brine (20 mL) and the combined organic layers were sequentially dried over MgSO,
fillered, and concentrated under vacuo. The residue was purified via
chromatography on silica gel using petroleum ether/ethyl acetate 1:1 to 1:2 to afford
the desired product 14 (24.3 mg, 60% yield). *H NMR (500 MHz, CDCls): & 7.11 (t,
J=75Hz 1H),7.00 (d,J=7.1Hz, 1H),6.72 (t, J=7.2 Hz, 1H),6.54 (d,J =7.7
Hz, 1H), 3.69 (d, J = 14.9 Hz, 1H), 2.91 (t, J = 11.3 Hz, 1H), 2.74 (d, J = 12.2 Hz,
1H), 2.70 (s, 3H), 1.99 (s, 1H), 1.63 — 1.52 (m, 3H), 1.44 — 1.36 (m, 4H). 3C NMR
(126 MHz, CDClIs): 6 150.0, 138.6, 127.4, 121.1, 118.2, 108.0, 86.4, 39.5, 34.6,
32.2, 21.7, 21.6. HRMS (ESI) m/z: calcd for CisH1sN2 [M + H]*, 203.1542; found,
203.15309.

Synthesis of 1,3-dimethyl-3-(4-phenylbutyl)indolin-2-one (15)?4

To a 30 mL oven-dried sealed tube equipped with a magnetic stirring bar was added
7a (0.2 mmol, 1.0 equiv), 2d (0.4 mmol, 2.0 equiv), and CN-K (4 mg). It was capped
with a rubber septum, evacuated, and backfilled with argon. Then, degassed
CH3CN (8 mL) was added via syringe. The sealed tube was irradiated by two blue
LEDs (460 = 5 nm) and the reaction mixture was stirred at 80 °C for the indicated
time (see Figure S1A). After complete consumption of the starting material (followed
by TLC), the reaction mixture was concentrated under reduced pressure to
evaporate the solvent. The residue was purified via chromatography on silica gel
using petroleum ether/ethyl acetate 15:1 to 10:1 to afford the by-product 15 (13.5
mg, 23% yield). *H NMR (500 MHz, CDCls): & 7.29 — 7.20 (m, 3H), 7.19 — 7.11 (m,
2H), 7.10 — 7.02 (m, 3H), 6.84 (d, J = 7.7 Hz, 1H), 3.20 (s, 3H), 2.46 (t, J = 8.0 Hz,

2H), 1.98 — 1.89 (m, 1H), 1.82 — 1.72 (m, 1H), 1.56 — 1.41 (m, 2H), 1.35 (s, 3H),
S21



1.13 — 1.01 (m, 1H), 0.98 — 0.85 (m, 1H). 3C NMR (126 MHz, CDCls): & 180.8,
143.3, 142.6, 134.2, 128.3, 128.3, 127.7, 125.6, 122.5, 122.5, 107.9, 48.4, 38.3,
35.7, 31.7, 26.2, 24.3, 23.8. HRMS (ESI) m/z: calcd for [M + Na]*, CzoH2sNNaO
316.1671; found, 316.1675.
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Figure S46: 3C NMR of 8h, (CDCls, 126 MHz)
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