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1. Experimental Section

1. General Information

Unless otherwise mentioned, all reactions were carried out under argon atmosphere.
Reagent grade 2,2,2-trifluoroethanol (TFE), 1,2-dichloroethane (DCE), 1,4-dioxane,
methanol used as such and distilled dichloromethane dried with calcium hydride was
used. 'H, ®C and “F NMR were recorded on JEOL (400 and 500 MHz) using CDCl,
and DMSO-ds as a solvent. Chemical shifts (§) are given in ppm relative to TMS,
coupling constants (J) in Hz. The solvent signals used as a references and the
chemicals shifts converted to TMS scale (CDCl;: 6C = 77 ppm; residual CHCl; in CDCl:
S6H = 7.26 ppm) and (DMSO-ds: 6C = 40 ppm; H = 2.5 ppm). All the reactions were
monitored by analytical thin layer chromatography (TLC) using commercial
aluminium sheets precoated with silica gel. Column chromatography was conducted
on silica gel (Merck, 200-400 mesh). EI-MS/ESI-MS was recorded on Waters-
Micromass Quattro Micro triplequadrupole mass spectrometers. GC-MS was used to
analyze our samples on a Shimadzu GC 2010 plus and MS 2010 SE system, and an
Agilent 7890A GC and 5975C MS system. All other chemicals were received and used

as such from the commercial sources.

All cobalt precursors Co(acac)z, Co(OAc),.4H20 were purchased from Sigma
Aldrich/Merck.

All amides were prepared from the corresponding carboxylic acids using reported

protocol.”

2. General Procedure for Catalytic C-H and N-H Bond Annulation of
Substituted Benzamides with Alkenes

An oven dried Schlenk tube was charged with Teflon coated magnetic stir bar,
benzamide 1 (0.12 mmol), Co(acac), (20 mol%, 0.024 mmol), Sodium triflate (50 mol%,
0.06 mmol) and Na,EosinY (10 mol%, 0.012 mmol) followed by 2,2,2-trifluoroethanol
(1.5 mL). Subsequently to the reaction mixture alkene 2 (0.24 mmol, 2 equiv.) was

introduced under air.  The Schlenk was vacuumized and sparged with oxygen
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(approximately 2 atm). The resulting reaction mixture was stirred, in the presence of
white LEDs (4 x 7 watts) for 48 h. Removal of solvent in vacuo, followed by flash
column chromatography (EtOAc/hexane) on silica gel afforded the corresponding 3,4

dihydro isoquinolinones 3 in good yields.

3. Analytical Data for the Substrate Scope of Arylamides

3-decyl-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one  (3aa)
Compound 3aa was prepared according to the general procedure in 0.12 mmol scale.
The product was isolated from the reaction mixture using flash column
chromatography (EtOAc:Hexane = 20:80) in 82% yield as a pale yellow oil.

"H NMR: (400 MHz, CDCL,): § 8.91 (dd, ] =1.8, 4.0 Hz, 1H), 8.19 (dd, J = 8.5, 1.8 Hz, 1H),
7.83 (dd, J = 7.9, 1.5 Hz, 1H), 7.74-7.25 (m, 1H), 7.62-7.58 (m,
1H), 7.41 (dd, J = 8.2, 4.1 Hz, 1H), 7.32 (t, ] = 8.1 Hz, 1H), 7.16-

7.10 (m, 2H), 4.07 (brs, 1H), 3.98-3.95 (m, 1H), 2.93-2.86 (m,
1H), 2.70 (s, 3H), 1.66-1.60 (m, 2H), 1.29-1.25 (m, 4H), 1.22-1.17
6 (m, 4H), 1.15-1.07 (m, 8H), 0.87 (t, ] = 716 Hz, 3H).
BC NMR (101 MHz, CDCL): § 165.3, 150.5, 150.3, 144.6, 141.0, 136.2, 130.9, 130.7, 130.4,
129.7, 128.2, 127.7, 126.5, 126.2, 125.8, 121.4, 59.2, 32.3, 31.9, 29.76, 29.74, 29.6, 29.5, 29.4,
29.3, 26.5, 22.7, 22.4, 14.1.
HRMS: [M+H]" calculated for C,4H;,N,O: 429.2906, found 429.2904.
3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ba): Compound 3ba

i B was prepared according to the general procedure in o0.12
o N mmol scale. The product was isolated from the reaction
N mixture using flash column chromatography (EtOAc:Hexane

=20:80) in 82% yield as a pale yellow oil.

"H NMR (400 MHz, CDCl;): § 8.91 (dd, J = 4.2, 1.6 Hz, 1H), 8.19
(dd, J =841, 1.3 Hz, 1H), 814 (d, J = 7.7 Hz, 1H), 7.84-7.82 (m, 1H), 7.77 ( d, ] = 7.1 Hz,
1H), 7.60 (t, ] = 7.3 Hz, 1H), 7.48 (td, ] = 7.8, 1.3 Hz, 1H), 7.41 (dd, J = 8.5, 4.2 Hz, 1H),
7.37 (t,J =7.4 Hz, 1H), 7.28 (d, ] = 7.5 Hz, 1H), 4.17-4.11 (m, 1H), 3.96 (brs, 1H), 2.98 (d,
J =14.8 Hz, 1H), 1.63-1.58 (m, 2H), 1.28-1.26 (m, 4H), 1.21-1.17 (m, 4H), 1.13-1.06 (m, 8H),
0.86 (t, ] = 6.9 Hz, 3H).
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BC NMR (101 MHz, CDCl;): § 164.3, 150.4, 144.3, 138.9, 137.5, 136.2, 131.8, 130.5, 129.8,
129.6, 128.4, 127.69, 127.63, 126.7, 126.0, 121.3, 59.3, 32.3, 31.8, 31.7, 29.6, 29.4, 29.35, 29.32,
29.1, 26.2, 22.6, 14.0.

HRMS: [M+H]" calculated for C,sH;sN,O: 415.2749, found 415.2749.
3-decyl-8-fluoro-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ca):
Compound 3ca was prepared according to the general procedure in 0.12 mmol scale.
The product was isolated from the reaction mixture using flash column
chromatography (EtOAc:Hexane = 20:80) in 60% yield as a pale yellow oil.

"H NMR (400 MHz, CDCl,): § 8.90 (dd, J = 4.2, 1.5 Hz, 1H), 8.18-8.16 ( m, 1H), 7.82-7.76
(m, 2H), 7.58 (t, ] = 7.5 Hz, 1H), 7.41-7.37 (m, 2H), 7.06-7.01 (m, 2H), 4.18-4.03 (m, 2H),
2.95 (d, J = 14.4 Hz, 1H), 1.67-1.58 (m, 2H), 1.26-1.25 (m, 4H), 1.20-1.16 (m, 4H), 1.11-1.08
(m, 8H), 0.85 (t, ] = 6.7 Hz, 3H).

BC NMR (101 MHz, CDCly): § 163.6, 161.3, 150.4, 144.3, 140.7,
136.2, 132.9, 132.8, 130.5, 129.6, 127.7, 126.0, 123.4, 121.3, 118.1,

115.7, 59.3, 32.4, 32.1, 317, 20.6, 20.4, 29.34, 29.31, 29.2, 26.4,
f 22.6, 14.0.

F NMR (373 MHz, CDCL,): -111.79.

HRMS: [M+H]" calculated for C,sH;,FN,O: 433.2655, found 433.2654.
8-chloro-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3da):
Compound 3da was prepared according to the general

procedure in o.12 mmol scale. The product was isolated from

the reaction mixture using flash column chromatography

(EtOAc:Hexane = 20:80) in 73% yield as a pale yellow oil.

"H NMR (400 MHz, CDCl;): § 8.91 (dd, J = 4.0, 1.2 Hz, 1H), 8.19
(dd, J = 8.3, 1.4 Hz, 1H), 7.83-7.81 (m, 1H), 7.76 ( d, ] = 6.8 Hz, 1H), 7.59 (t, /] = 8.0 Hz,
1H), 7.42-7.37 (m, 2H), 7.33 (t, ] = 7.4 Hz, 1H), 718 (d, ] = 7.1 Hz, 1H), 4.18-4.14 (m, 1H),
3.99-3.97 (m, 1H), 2.92 (d, J = 14.0 Hz, 1H), 1.72-1.54 (m, 2H), 1.28-1.26 (m, 4H), 1.18-1.16
(m, 4H), 1.16-1.06 (m, 8H), 0.86 (t, ] = 7.1 Hz, 3H).

BC NMR (101 MHz, CDCLy): § 162.2, 150.4, 144.1, 140.8, 139.4, 136.2, 134.9, 1315, 130.3,
129.5, 127.7, 127.0, 126.5, 126.3 126.1, 121.3, 59.0, 32.1, 31.7, 29.6, 29.3, 29.29, 29.23, 29.1,
26.9, 26.4, 22.5, 14.0.

HRMS: [M+H]" calculated for C,sH;,CIN,O: 449.2360, found 449.2360.
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3-decyl-8-iodo-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ea):
Compound 3ea was prepared according to the general

procedure in 0.12 mmol scale. The product was isolated

from the reaction mixture using flash column
chromatography (EtOAc:Hexane = 25:75) in 28% yield as a
pale yellow oil.

'H NMR (400 MHz, CDCl;): § 8.89 (m, 1H), 8.2-8.17 ( m, 1H), 8.0 (d, J = 7.9 Hz, 1H),
7.83(d, J = 7.7 Hz, 1H) 7.74 (d, ] = 7.2 Hz, 1H),7.59 (t, ] = 7.6 Hz, 1H), 7.41 (dd, J = 8.1,
3.8 Hz, 1H), 7.27 (d, J = 6.1 Hz, 1H), 7.05 (t, ] = 7.3 Hz, 1H), 4.18-4.14 (m, 1H), 3.98-3.95
(m, 1H), 2.96-2.83 (m, 1H), 1.62-1.58 (m, 2H), 1.24-1.26 (m, 4H), 1.21-1.17 (m, 4H), 1.15-
1.09 (m, 8H), 0.86 (t, ] = 6.7 Hz, 3H).

BC NMR (101 MHz, CDCL): § 162.5, 150.4, 144.2, 141.2, 140.0, 136.2, 131.9, 130.5, 130.1,
129.6, 129.1, 128.2, 127.7, 126.2, 126.2, 121.3, 94.9, 58.9, 32.2, 31.8, 29.6, 29.4, 29.3, 29.28,
29.22, 26.4, 22.6, 14.0.

HRMS: [M+H]" calculated for C,gH;,IN,O: 541.1710, found 541.1716.
3-decyl-7-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3fa):
Compound 3fa was prepared according to the general
procedure in 0.12 mmol scale. The product shown here,

Me the major isomer was isolated from the reaction mixture

using flash column chromatography (EtOAc:Hexane =

6 20:80) in 90% yield as pale oil in 3.98:1.0 mixture of
regioisomers. Structure and NMR data for major isomer is shown.
'"H NMR (400 MHz, CDCL;): § 8.91-8.90 (m, 1H), 8.14-8.15 (m, 1H), 7.97 (brs, 1H), 7.82-
7.76 (m, 2H), 7.60 (t, ] = 7.47 Hz, 1H), 7.39 (dd, J = 7.9, 3.8 Hz, 1H), 7.29-7.27 (m, 1H),
717 (d, ] = 7.3 Hz, 1H), 4.13-4.09 (m, 1H), 3.92 ( brs, 1H), 2.94 (d, J = 15.5 Hz, 1H), 2.39 (s,
3H), 1.62-1.60 (m, 2H), 1.29-1.23 (m, 4H), 1.21-1.18 (m, 4H), 1.13-1.07 (m, 8H), 0.86 (t, ] =
6.9 Hz, 3H).
BC NMR (101 MHz, CDCLy): § 164.5, 150.3, 144.1, 140.2, 139.0, 136.2, 134.3, 133.2, 132.5,
130.4, 129.3, 128.6, 127.6, 127.4, 125.9, 121.2, 59.2, 32.0, 31.6, 31.0, 29.5, 20.4, 29.3, 29.2,
29.0, 26.1, 22.4, 20.9, 13.9.
HRMS: [M+H]" calculated for C,4H;,N,O: 429.2906, found 429.2903.
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7-chloro-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ga):
Compound 3ga was prepared according to the general

procedure 2b in o0.12 mmol scale. The product shown
Cl

here, the major isomer was isolated from the reaction
mixture using flash  column  chromatography
(EtOAc:Hexane = 20:80) in 62% yield as a pale yellow oil.
"H NMR (500 MHz, CDCl,): 8.92-8.89 (m, 1H), 8.20 (d, J = 8.0 Hz, 1H), 8.13-8.10 (brs,
1H), 7.84 (d, ] = 8.0 Hz, 1H), 7.77-7.73 (m, 1H), 7.61 (t, ] = 7.9 Hz, 1H), 7.44-7.40 (m, 2H),
7.23 (d, J = 7.93 Hz, 1H), 4.16-4.13 (m, 1H), 3.99-3.89 (brs, 1H), 2.99-2.91 (m, 1H), 1.63-
1.58 (m, 2H), 1.27-1.24 (m, 4H), 1.20-1.17 (m, 4H), 1.13-1.07 (m, 8H), 0.86 (t, ] = 7.0 Hz,
3H).

BC NMR (126 MHz, CDCly): 163.1, 150.4, 144.2, 136.3, 135.8, 132.7, 131.7, 131.4, 130.4, 129.6,
129.1, 128.4, 127.8, 126.0, 121.4, 115.2, 59.2, 32.3, 31.8, 311, 29.6, 29.4, 29.35, 29.30, 29.20,
26.2, 22.6, 14.0.

HRMS: [M+H]" calculated for C,sH;,CIN,O: 449.2360, found 449.2360.
5-chloro-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3g'a):
Compound 3g’a was prepared according to the general

procedure in 0.12 mmol scale. The product shown here, the

minor isomer was isolated from the reaction mixture using
flash column chromatography (EtOAc:Hexane = 20:80) in 30%
cl yield as a pale yellow oil.

"H NMR (500 MHz, CDCL): 8.91 (dd, J = 4.2, 1.6 Hz, 1H), 8.20 (dd, J = 8.0, 1.4 Hz, 1H),
8.09-8.06 (m, 1H), 7.85 (dd, J = 7.8, 0.7 Hz, 1H), 7.76 (d, ] = 7.0 Hz, 1H), 7.61 (t, ] = 7.9
Hz, 1H), 7.57-7.53 (m, 1H), 7.43 (dd, J = 8.4, 4.2 Hz, 1H), 7.31 (t, ] = 7.8 Hz, 1H), 4.20-4.15
(m, 1H), 3.90-3.75 (brs, 1H), 3.39-3.31 (m, 1H), 1.62-1.57 (m, 2H), 1.26-1.25 (m, 4H), 1.20-
117 (m, 4H), 1.13-1.08 (m, 8H), 0.86 (t, /] = 6.6 Hz, 3H).

BC NMR (126 MHz, CDCL): 163.4, 150.5, 144.2, 136.2, 135.5, 132.8, 132.4, 131.7, 130.3, 129.6,
127.9, 127.4, 127.1, 126.0, 121.4, 115.2, 58.8, 32.6, 31.9, 31.8, 29.6, 29.4, 29.3, 29.29, 29.22,
26.2, 22.6, 14.0

HRMS: [M+H]" calculated for C,sH;,CIN,O: 449.2360, found 449.2360.
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7-bromo-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ha):
Compound 3ha was prepared according to the general

procedure in 0.12 mmol scale. The product shown here,
Br

the major isomer was isolated from the reaction mixture
using flash column chromatography (EtOAc:Hexane =
20:80) in 64% yield as a pale yellow oil.

"H NMR (400 MHz, CDCL,): § 8.91 (m, 1H), 8.26 (m, 1H), 8.21 (d, J = 8.3 Hz, 1H), 7.85
(d, J = 8.0 Hz, 1H), 7.75 (d, ] = 6.9 Hz, 1H), 7.63-7.57 (m, 2H), 7.43 (dd, J = 8.2, 4.1 Hz,
1H), 7.6 (d, ] = 8.0 Hz, 1H), 4.155-4.11 (m, 1H), 3.01 (brs, 1H), 2.94 (d, J = 12.8 Hz, 1H),
1.60-1.58 (m, 2H), 1.26-1.25 (m, 4H), 1.20-1.16 (m, 4H), 1.13-1.0 (m, 8H), 0.87 (t, ] = 6.6
Hz, 3H).

BC NMR (101 MHz, CDCL,): § 163.0, 150.3, 144.0, 138.4, 136.5, 136.3, 134.7, 131.6, 131.3,
130.4, 129.6, 129.4, 127.9, 126.1, 121.4, 120.5, 59.3, 32.3, 31.8, 31.2, 29.6, 29.4, 29.3, 29.2, 20.1,
26.2, 22.6, 14.0.

HRMS: [M+H]" calculated for C,sH;,BrN,O: 493.1855, found 493.1854.
5-bromo-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3h’a):
Compound 3h’a was prepared according to the general

procedure in 0.12 mmol scale. The product shown here, the

minor isomer was isolated from the reaction mixture using
flash column chromatography (EtOAc:Hexane = 20:80) in 30%
Br yield as a pale yellow oil.

"H NMR (400 MHz, CDCL,): § 8.92 (dd, ] = 4.1, 1.4 Hz, 1H), 8.21 (dd, J = 8.2, 1.4 Hz, 1H),
8.12 (d, J = 7.3 Hz, 1H), 7.85-7.83 (m, 1H), 7.77-7.71 (m, 2H), 7.61 (t, ] = 8.0 Hz, 1H), 7.43
(dd, J = 8.2, 3.7 Hz, 1H), 7.26-7.22 (m, 1H), 4.18-4.15 (m, 1H), 3.84 ( brs, 1H), 3.3 (d, J =
14.3 Hz, 1H), 1.63-1.55 (m, 2H), 1.25 (m, 4H), 1.20-1.16 (m, 4H), 1.14-1.0 (m, 8H),0.86 (t, J
= 7.0 Hz, 3H).

BC NMR (101 MHz, CDCL): § 163.3, 150.5, 144.2, 137.3, 136.2, 135.6, 131.9, 130.3, 130.2,
129.6, 127.9, 127.8, 126.0, 123.3, 121.4, 58.8, 32.5, 31.9, 31.8, 29.6, 29.4, 29.3, 29.29, 29.206,
29.22, 26.5, 22.6, 14.0.

HRMS: [M+H]" calculated for C,gH;,BrN,O: 493.1855, found 493.1854.
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3-decyl-6-fluoro-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ia):

i A Compound 3ia was prepared according to the general

oN procedure in o0.12 mmol scale. The product was isolated

N from the reaction mixture using flash column

F f chromatography (EtOAc:Hexane = 20:80) in 94% yield as a

pale yellow oil.
"H NMR (400 MHz, CDCl;): § 8.90 (dd, J = 4.1, 1.9 Hz, 1H), 8.19 (dd, J = 8.4, 1.7 Hz, 1H),
8.16-8.12 (m, 1H), 7.84-7.82 (m, 1H), 7.76 (d, ] = 6.6 Hz, 1H), 7.60 (t, ] = 8.0 Hz, 1H), 7.41
(dd, J = 8.1, 4.8 Hz, 1H), 7.04 (td, J = 8.4, 2.5 Hz, 1H), 6.98 (dd, J = 8.7, 2.3 Hz, 1H), 4.15-
4.12 (m, 1H), 3.98 (brs, 1H), 2.95 (d, ] = 15.5 Hz, 1H), 1.64-1.60 (m, 2H), 1.26-1.25 (m, 4H),
1.24-118 (m, 4H), 1.15-1.06 (m, 8H), 0.86 (t, ] = 7.0 Hz, 3H).
BC NMR (101 MHz, CDCL): § 166.2, 163.4, 150.4, 144.2, 140.4, 136.2, 131.2, 1311, 130.4,
129.6, 127.7, 126.1, 126.0, 126.3, 114.1, 59.0, 32.3, 31.8, 31.7, 20.6, 29.5, 29.4, 29.3, 29.2, 29.1,
26.2, 22.5, 14.0.
F NMR (373 MHz, CDCl,): § -107.91.
HRMS: [M+H]" calculated for C,sH;,FN,O: 433.2655, found 433.2652.
6-chloro-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ja):
Compound 3ja was prepared according to the general

procedure in o0.12 mmol scale. The product was isolated

from the reaction mixture using flash column
cl chromatography (EtOAc:Hexane = 20:80) in 73% yield as a
pale yellow oil.

"H NMR (400 MHz, CDCL,): § 8.90 (dd, J = 4.2, 1.2 Hz, 1H), 8.19 (dd, J = 8.3, 1.5 Hz, 1H),
8.07 (d, ] = 8.0 Hz, 1H), 7.84 (d, ] = 8.3 Hz, 1H), 7.76 ( d, J = 7.2 Hz, 1H), 7.60 (t, ] = 8.1
Hz, 1H), 7.42 (dd, ] = 8.1, 4.4 Hz, 1H), 7.34-7.32 (m, 1H), 7.28 ( brs, 1H), 4.13-4.11 (m, 1H),
3.95 (brs, 1H), 2.94 (d, J = 15.6 Hz, 1H), 1.67-1.55 (m, 2H), 1.25-1.23 (m, 4H), 1.18-1.16 (m,
4H), 1.14-1.07 (m, 8H), 0.86 (t, ] = 7.2 Hz, 3H).

BC NMR (101 MHz, CDCLy): § 163.4, 150.4, 144.2, 139.3, 137.8, 136.3, 130.4, 130.0, 129.6,
129.3, 128.3, 127.8, 127.6, 127.0, 126.0, 121.3, 59.1, 32.1, 31.7, 29.6, 29.4, 29.36, 29.31, 29.2,
29.1, 26.2, 22.6, 14.0.

HRMS: [M+H]" calculated for C,gH;,CIN,O: 449.2360, found 449.2361.
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6-bromo-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ka):
Compound 3ka was prepared according to the general

procedure in 0.12 mmol scale. The product was isolated

from the reaction mixture using flash column
Br chromatography (EtOAc:Hexane = 30:70) in 79% yield as
a pale yellow oil.
'H NMR (400 MHz, CDCL): § 8.91 (dd, J = 4.0, 1.5 Hz, 1H), 8.19 (dd, J = 7.8, 0.97 Hz,
1H), 8.0 (d, J = 8.2 Hz, 1H), 7.84 (dd, J = 7.9, 1.0 Hz, 1H), 7.76 (d, ] = 6.7 Hz, 1H), 7.60 (t,
J =7.6 Hz, 1H), 7.50 (dd, J = 8.4, 1.8 Hz, 1H), 7.45 (s, 1H), 7.42 (dd, J = 8.4, 4.1 Hz, 1H),
4.15-4.11 (m, 1H), 3.96 (brs, 1H), 2.94 (d, J = 15.3 Hz, 1H), 1.65-1.55 (m, 2H), 1.27-1.25 (m,
4H), 1.21-1.18 (m, 4H), 1.15-1.0 (m, 8H), 0.86 (t, ] = 7.4 Hz, 3H).
BC NMR (101 MHz, CDCly): § 163.5, 150.4, 144.1, 139.5, 138.5, 136.3, 130.5, 130.2, 130.0,
129.6, 128.8, 127.8, 126.4, 126.0, 121.3, 59.2, 32.3, 31.7, 31.4, 29.6, 29.4, 29.35, 29.30, 29.2,
29.1, 26.2, 22.5, 14.0.
HRMS: [M+H]" calculated for C,gH;,BrN,O: 493.1855, found 493.1856.
3-decyl-2-(quinolin-8-yl)-6-(trifluoromethyl)-3,4-dihydroisoquinolin-1(2H)-one
(3la): Compound 3la was prepared according to the

general procedure in 0.12 mmol scale. The product was

isolated from the reaction mixture using flash column

F5C chromatography (EtOAc:Hexane = 20:80) in 58% yield as
a pale yellow oil.

"H NMR (400 MHz, CDCL,): § 8.91 (dd, ] = 4.0, 1.6 Hz, 1H), 8.25 ( d, ] = 8.0 Hz, 1H), 8.21

(dd, J = 8.3, 1.7 Hz, 1H), 7.86 (dd, J = 8.2, 1.3 Hz, 1H), 7.77 ( d, ] = 7.1 Hz, 1H), 7.63-7.59

(m, 2H), 7.56 (brs, 1H), 7.43 (dd, J = 8.2, 4.1 Hz, 1H), 4.21-4.15 (m, 1H), 4.03 (brs, 1H),

3.05 (d, J = 14.5 Hz, 1H), 1.66-1.56 (m, 2H), 1.24-1.23 (m, 4H), 1.19-1.16 (m, 4H), 1.12-1.07

(m, 8H), 0.86 (t, ] = 6.9 Hz, 3H).

BC NMR (101 MHz, CDCL): § 163.1, 150.5, 144.1, 138.3, 136.3, 133.5, 132.9, 129.6, 129.0,

128.0, 126.0, 125.2, 124.6, 123.6, 122.4, 121.4, 59.2, 32.4, 31.8, 31.8, 20.6, 29.4, 29.3, 29.29,

29.25, 29.20, 26.2, 22.6, 14.0.

F NMR (373 MHz, CDCly): § -62.73.

HRMS: [M+H]" calculated for C,oH;,F;N,O: 483.2623, found 483.2621.
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3-decyl-6-nitro-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ma):

N Compound 3ma was prepared according to the general

o Nl procedure in 0.12 mmol scale. The product was isolated

N from the reaction mixture using flash column

O,N f chromatography (EtOAc:Hexane = 20:80) in 85% yield as

a pale yellow oil.
'H NMR (400 MHz, CDCL,): § 8.92 (dd, J = 4.2, 1.7 Hz, 1H), 8.31 (d, J = 8.5 Hz, 1H),
8.23-8.17 (m, 3H), 7.87 (dd, J = 8.6, 1.0 Hz, 1H), 7.76 (d, ] = 6.7 Hz, 1H), 7.62 (t, ] = 7.8
Hz, 1H), 7.44 (dd, J = 8.1, 3.9 Hz, 1H), 4.22-4.16 (m, 1H), 4.06 (brs, 1H), 3.11 (d, J = 15.2
Hz, 1H), 1.70-1.56 (m, 2H), 1.26-1.24 (m, 4H), 1.19-1.16 (m, 4H), 1.14-1.08 (m, 8H), 0.85 (t,
J =6.7 Hz, 3H).
BC NMR (101 MHz, CDCLy): § 162.3, 150.6, 149.7, 143.9, 139.2, 138.0, 136.4, 135.1, 130.1,
129.8, 129.6, 128.1, 126.0, 122.7, 121.8, 121.5, 59.2, 32.4, 31.7, 29.6, 29.39, 29.33, 29.26, 29.23,
29.1, 26.3, 22.5, 14.0.
HRMS: [M+H]" calculated for C,gH;,N;05: 460.2600, found 460.260z2.

methyl3-decyl-1-oxo0-2-(quinolin-8-yl)-1,2,3,4-tetrahydroisoquinoline-6-

I S carboxylate (3na): Compound 3na was prepared

o N according to the general procedure in 0.12 mmol scale.

N The product was isolated from the reaction mixture

MeO,C g using flash column chromatography (EtOAc:Hexane =

30:70) in 80% yield as a pale yellow oil.
'H NMR (400 MHz, CDCl;): § 8.91 (dd, J = 4.1, 1.6 Hz, 1H), 8.20 (d, J = 8.0 Hz, 2H),
8.04-8.01 (m, 1H), 7.98 (brs, 1H), 7.86-7.83 (m, 1H), 7.76 (d, ] = 7.7 Hz, 1H), 7.61 (t, ] =
7.6 Hz, 1H), 7.42 (dd, J = 8.3, 4.0 Hz, 1H), 4.18-4.13 (m, 1H), 4.06-3.96 (brs, 1H), 3.96 (s,
3H), 3.05(d, J = 14.9 Hz, 1H), 1.65-1.55 (m, 2H), 1.27-1.24 (m, 4H), 1.20-1.16 (m, 4H), 1.13-
1.07 (m, 8H), 0.85 (t, ] = 6.8 Hz, 3H).
BC NMR (101 MHz, CDCl,): § 166.6, 163.4, 150.5, 144.1, 137.6, 136.3, 133.6, 132.8, 130.4,
130.3, 129.6, 128.9, 128.5, 127.9, 127.8, 126.0, 121.4, 59.3, 52.4, 32.2, 31.7, 29.6, 29.4, 29.35,
29.30, 29.2, 29.1, 26.3, 22.5, 140.
HRMS: [M+H]" calculated for C;,H;,N,O;: 473.2804, found 473.2804.
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3-decyl-6-methoxy-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (30a):
Compound 30a was prepared according to the general

procedure in 0.12 mmol scale. The product was isolated

from the reaction mixture wusing flash column
MeO chromatography (EtOAc:Hexane = 40:60) in 56% yield
as a colorless solid.
"H NMR (400 MHz, CDCL;): § 8.92-8.89 (m, 1H), 8.19 (d, J = 8.1 Hz, 1H), 8.08 (d, ] = 8.6
Hz, 1H), 7.82 (d, ] = 8.1 Hz, 1H), 7.78-7.74 (m, 1H), 7.60 (t, ] = 7.7 Hz, 1H), 7.41 (dd, J =
8.1, 4.0 Hz, 1H), 6.88-6.85 (m, 1H), 6.78-6.76 (m, 1H), 4.15-4.10 (m, 1H), 4.00-3.92 (m,
1H), 3.89 (s, 3H), 2.96-2.88 (m, 1H), 1.62-1.58 (m, 2H), 1.27-1.24 (m, 4H), 1.20-1.17 (m,
4H), 1.12-1.07 (m, 8H), 0.85 (t, ] = 6.9 Hz, 3H).
BC NMR (101 MHz, CDCl,): § 164.4, 162.6, 150.5, 144.5, 139.8, 136.3, 130.6, 129.7, 129.3,
127.7, 126.1, 122.8, 121.3, 115.4, 113.0, 112.0, 59.3, 55.4, 32.4, 32.1, 31.9, 29.7, 29.56, 29.50,
29.4, 29.3, 26.4, 22.7, 14.1.
HRMS: [M+H]" calculated for C,4H;,N,O,: 445.2855, found 445.2859.
3-decyl-6-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3pa):
Compound 3pa was prepared according to the general

procedure in 0.12 mmol scale. The product was isolated

from the reaction mixture using flash column

Me chromatography (EtOAc:Hexane = 25:75) in 76% yield as
a pale yellow oil.

"H NMR (400 MHz, CDCL): § 8.90 (dd, J = 4.0, 1.7 Hz, 1H), 8.18 ( dd, J = 8.9, 1.9 Hz,

1H), 8.02 (d, J = 7.6 Hz, 1H), 7.82 (dd, ] = 8.4, 1.4 Hz, 1H), 7.70 ( d, J = 7.2 Hz, 1H), 7.60

(t, ] = 7.9 Hz, 1H), 7.40 (dd, ] = 8.1, 4.1 Hz, 1H), 717 (d, J = 8.1 Hz, 1H), 7.08 ( brs, 1H),

4.14-4.11 (m, 1H), 3.01 (brs, 1H), 2.92 (d, J = 15.1 Hz, 1H), 2.42 (s, 3H), 1.69-1.59 (m, 2H),

1.27-1.24 (m, 4H), 1.20-1.17 (m, 4H), 1.13-1.07 (m, 8H), 0.86 (t, ] = 7.1 Hz, 3H).

BC NMR (101 MHz, CDCL;): § 164.4, 150.3, 144.4, 142.2, 137.4, 136.2, 130.5, 130.4, 129.6,

128.4, 128.2, 127.6, 127.5, 127.1, 126.0, 121.2, 59.2, 32.2, 31.8, 31.6, 29.6, 29.4, 29.37, 29.35,

29.2, 26.3, 22.6, 21.6, 14.0.

HRMS: [M+H]" calculated for C,4H;,N,O: 429.2906, found 429.2905.
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3-decyl-6-(methylthio)-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one
(3qa): Compound 3qa was prepared according to the

general procedure in 0.12 mmol scale. The product was

isolated from the reaction mixture using flash column

MeS chromatography (EtOAc:Hexane = 20:80) in 42% yield as
a pale yellow oil.

"H NMR (400 MHz, CDCL,): § 8.90 (dd, ] = 4.0, 1.4 Hz, 1H), 8.19 (dd, J = 8.1, 1.4 Hz, 1H),

8.04 (d, J = 7.9 Hz, 1H), 7.83 (dd, J = 8.2 Hz, 1H), 7.76 ( d, ] = 6.8 Hz, 1H), 7.60 (t, ] = 7.7

Hz, 1H), 7.41 (dd, J = 8.3, 3.8 Hz, 1H),7.20-7.18 (m, 1H), 7.1 ( brs, 1H), 4.13-4.11 (m, 1H),

3.92 (brs, 1H), 2.92 (d, ] = 15.1 Hz, 1H), 2.54 (s, 3H), 1.62-1.59 (m, 2H), 1.28-1.24 (m, 4H),

1.20-1.16 (m, 4H), 1.14-1.02 (m, 8H), 0.86 (t, ] = 7.2 Hz, 3H).

BC NMR (101 MHz, CDCL): § 164.0, 150.3, 144.1, 143.6, 138.6, 137.9, 136.2, 130.5, 129.5,

128.7, 127.6, 126.1, 125.9, 124.1, 123.3, 121.2, 59.1, 32.1, 31.7, 29.5, 29.3, 29.20, 29.26, 29.22,

29.1, 26.2, 22.5, 14.8, 14.0.

HRMS: [M+H]" calculated for C,4H;,N,OS: 461.2627, found 461.2624.

6-(tert-butyl)-3-decyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2zH)-one (3ra):

i B Compound 3ra was prepared according to the general

o N procedure in 0.12 mmol scale. The product was isolated

N from the reaction mixture using flash column

tBu . chromatography (EtOAc:Hexane = 20:80) in 91% yield as

a colourless solid.
"H NMR (400 MHz, CDCl,): § 8.89 (dd, ] =1.6, 4.1 Hz, 1H), 8.18 (dd, / = 1.6, 8.2 Hz, 1H),
8.05 (d, J = 8.1 Hz, 1H), 7.83-7.80 (m, 1H), 7.76 (d, ] = 7.0 Hz, 1H), 7.60 (t, ] = 7.5 Hz, 1H),
7.41-7.37 (m, 2H), 7.26 (m, 1H), 4.16-4.13 (m, 1H), 3.90 (brs, 1H), 2.95 (d, J = 13.9 Hz, 1H),
1.63-1.59 (m, 2H), 1.37 (s, 9H), 1.25-1.24 (m, 4H), 1.20-1.17 (m, 4H), 1.13-1.06 (m, 8H), 0.86
(t, ] = 6.8 Hz, 3H).
BC NMR (101 MHz, CDCL,): § 164.6, 155.5, 150.5, 144.6, 139.0, 137.4, 136.3, 130.7, 129.7,
128.3, 127.7, 127.2, 126.1, 124.6, 124.0, 121.4, 59.3, 35.0, 32.5, 31.9, 31.3, 29.8, 29.58, 29.50,
29.46, 29.41, 29.3, 26.4, 22.7, 14.2.
HRMS: [M+H]" calculated for C;,H,;N,O: 471.3375, found 471.3376.
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3-decyl-2-(quinolin-8-yl)-6-(thiophen-2-yl)-3,4-dihydroisoquinolin-1(2H)-one

(3sa): Compound 3sa was prepared according to the
general procedure in 0.12 mmol scale. The product was
isolated from the reaction mixture using flash column

chromatography (EtOAc: Hexane = 20:80) in 70% yield

as a pale yellow oil.

"H NMR (400 MHz, CDCL,): § 8.92-8.91 (m, 1H), 8.17 (dd, ] = 19.5, 8.5 Hz, 2H), 7.84-7.77
(m, 2H), 7.63-7.59 (m, 2H), 7.52 (s, 1H), 7.44-7.40 (m, 2H), 7.36-7.34 (m, 1H), 7.13 (dd, J
= 5.0, 3.6 Hz, 1H), 4.17-4.16 (m, 1H), 3.99 (brs, 1H), 3.01 (d, J = 14.6 Hz, 1H), 1.65-1.63 (m,
2H), 1.29-1.26 (m, 4H), 1.20-1.16 (m, 4H), 1.15-1.05 (m, 8H), 0.95 (t, /] = 7.3 Hz, 3H).

BC NMR (101 MHz, CDCL): § 164.0, 150.4, 144.3, 143.5, 138.2, 137.5, 136.2, 130.5, 129.6,
129.1, 128.7, 128.1, 127.7, 126.0, 125.7, 124.7, 124.0, 124.0, 121.3, 59.3, 32.3, 31.8, 31.7, 29.6,
29.6, 29.4, 29.37, 29.33, 29.1, 26.3, 22.5, 14.0.

HRMS: [M+H]" calculated for C;,H;,N,OS: 497.2627, found 497.2628.
5-decyl-6-(quinolin-8-yl)-5,6-dihydrothieno[2,3-c|pyridin-7(4H)-one (3ta):
Compound 3ta was prepared according to the general
procedure in 0.12 mmol scale. The product was isolated from

the reaction mixture using flash column chromatography

(EtOAc:Hexane = 40:60) in 80% yield as a colorless solid in
6 1.14:1.0 mixture of regioisomers with the alkyl chain « to and f8
to the dihydroisoquinoline nitrogen. NMR data for both isomers is shown.
'H NMR (400 MHz, CDCL): § 8.91-8.90 (m, 2H), 8.18-8.15 (m, 2H), 7.81-7.79 (m, 3H),
7.74-7.72 (m, 1H), 7.60-7.55 (m, 2H), 7.52-7.49 (m, 2H), 7.39 (dd, J = 8.2, 3.9 Hz, 2H),
7.02 (d, ] = 5.0 Hz, 1H), 6.98 (d, J = 5.3 Hz, 1H), 4.32-4.29 (m, 2H), 3.86-3.68 (m, 2H),
3.25-3.19 (m, 1H), 3.0 (dd, J = 16.0, 3.1 Hz, 1H), 1.68-1.55 (m, 4H), 1.26-1.25 (m, 8H), 1.21-
115 (m, 8H), 1.12-1.09 (m, 16H), 0.87-0.84 (m, 6H).
BC NMR: 161.8, 161.1, 150.5, 150.4, 149.2, 144.5, 144-4, 143.3, 140.2, 139.3, 137.9, 136.5, 136.4,
131.9, 131.2, 131.1, 129.6, 129.0, 127.9, 127.8, 127.2, 126.5, 126.1, 124.5, 124.0, 121.5, 121.4, 114.2,
61.0, 56.4, 36.0, 33.9, 32.7, 32.5, 32.03, 32.00, 31.9, 20.8, 29.78, 29.71, 29.6, 29.5, 29.5, 29.4,
29.3, 28.4, 27.2, 27.1, 26.3, 22.79, 22.76, 14.2.
HRMS: [M+H]" calculated for C,6H;;N,OS: 421.2314, found 421.2312.
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4. Analytical Data for the Substrate Scope of Alkenes

3-butyl-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ab):
Compound 3ab was prepared according to the general procedure in 0.12 mmol scale.
The product was isolated from the reaction mixture using flash column
chromatography (EtOAc:Hexane = 20:80) in 82% yield as a pale yellow oil.

"H NMR (400 MHz, CDCl;): § 8.91 (dd, J = 4.0, 1.5 Hz, 1H), 8.19 (dd, J = 8.1, 0.9 Hz, 1H),
7.82 (d, ] = 7.7 Hz, 1H), 7.74 (d, ] = 6.7 Hz, 1H), 7.60 (d, ] = 7.7
Hz, 1H), 7.40 (dd, J = 8.2, 4.1 Hz, 1H), 7.32 (t, ] = 7.6 Hz, 1H), 7.16
(d, J = 7.6 Hz, 1H), 7.2 (d, J = 7.3 Hz, 1H), 4.1 (brs, 1H), 4.01-3.95

(m, 1H), 2.98-2.86 (m, 1H), 2.71 (s, 3H), 1.70-1.57 (m, 2H), 1.277 (s,
1H), 1.17-1.08 (m, 3H), 0.75 (t, ] = 6.4 Hz, 3H).
BC NMR (101 MHz, CDCL): § 165.18, 150.39, 144.55, 140.89, 139.97, 138.76, 136.12, 130.80,
130.57, 130.20, 129.59, 128.07, 127.54, 126.11, 125.71, 121.27, 59.00, 39.66, 31.91, 28.58, 22.39,
22.28, 13.80.
HRMS: [M+H]" calculated for C,;H,sN,O: 345.1967, found 345.1968.
3-hexyl-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one (3ac):
| X Compound 3ac was prepared according to the general
Me O N procedure in 0.12 mmol scale. The product was isolated
N from the reaction mixture wusing flash column
chromatography (EtOAc:Hexane = 20:80) in 87% yield as
a pale yellow oil.
"H NMR (400 MHz, CDCL): § 8.91 (dd, J = 4.1, 1.7 Hz, 1H), 8.19 (dd, J = 8.3, 1.5 Hz, 1H),
7.82 (dd, J = 8.2, 1.1 Hz, 1H), 7.74 (dd, J = 7.2, 1.0 Hz, 1H), 7.60 (t, ] = 7.8 Hz, 1H), 7.40
(dd, J = 8.2, 4.2 Hz, 1H), 7.32 (t, ] = 7.6 Hz, 1H), 7.6 (d, ] = 7.6 Hz, 1H), 711 (d, ] = 7.4
Hz, 1H), 4.12 (brs, 1H), 4.01-3.95 (m, 1H), 2.96-2.85 (m, 1H), 2.71 (s, 3H), 1.68-1.56 (m,
2H), 1.27-1.10 (m, 8H), 0.79 (t, J = 7.0 Hz, 3H).
BC NMR (101 MHz, CDCL): § 165.25, 150.44, 144.58, 140.96, 140.01, 138.79, 136.17, 130.83,
130.62, 130.27, 129.66, 128.12, 127.57, 126.16, 125.74, 121.32, 59.05, 33.01, 31.57, 29.65, 29.00,
26.41, 22.39, 22.31, 13.90.
HRMS: [M+H]" calculated for C,sH,,N,O: 373.2280, found 373.2294.
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8-methyl-2-(quinolin-8-yl)-3-undecyl-3,4-dihydroisoquinolin-1(2zH)-one  (3ad):
Compound 3ad was prepared according to the general procedure in 0.12 mmol scale.
The product was isolated from the reaction mixture using flash column
chromatography (EtOAc:Hexane = 20:80) in 67% yield as a pale yellow oil.

"H NMR (400 MHz, CDCl;): § 8.90 (dd, J = 4.1, 1.6 Hz, 1H), 8.10 (dd, J = 8.0, 1.3 Hz, 1H),
8.8 (dd, J = 1.6, 8.3 Hz, 1H), 7.81 (dd, ] = 7.9, 0.8 Hz, 1H), 7.73 (d, ] = 7.1 Hz, 1H), 7.59 (t,
J = 7.9 Hz, 1H), 7.39 (dd, J = 8.3, 4.3 Hz, 1H), 7.15 (d, ] = 7.6 Hz,
1H), 7.1 (d, J = 7.3 Hz, 1H), 4.16-4.09 (brs, 1H), 4.02-3.94 (m, 1H),

2.96-2.85 (m, 1H), 2.71 (s, 3H), 1.69-1.55 (m, 2H), 1.28-1.08 (m,
S 18H), 0.87 (t, ] = 6.8 Hz, 3H).

BC NMR (101 MHz, CDCLy): § 165.85, 150.24, 144.27, 140.69, 140.01, 136.21, 130.90, 130.3,
130.04, 129.69, 128.39, 127.33, 126.37, 125.98, 125.15, 121.21, 63.99, 51.61, 46.02, 41.09, 31.55,
30.84, 29.64, 26.34, 26.31, 26.20, 26.16, 22.64, 22.29, 14.07.

HRMS: [M+H]" calculated for C;,H;oN,O: 443.3062, found 443.3062.
3-dodecyl-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one  (3ae):
Compound 3ae was prepared according to the general

procedure in 0.12 mmol scale. The product was isolated from

the reaction mixture using flash column chromatography

(EtOAc:Hexane = 20:80) in 67% yield as a pale yellow oil.

"H NMR (400 MHz, CDCL,): § 8.91 (dd, J = 4.2, 1.8 Hz, 1H), 8.19 (dd, J = 8.4, 1.7 Hz, 1H),
7.83 (dd, J = 8., 1.1 Hz, 1H), 7.74 (dd, J = 7.1, 0.9 Hz, 1H), 7.60 (t, ] = 8.0 Hz, 1H), 7.40
(dd, J = 8.2, 4.2 Hz, 1H), 7.32 (t, ] = 7.5 Hz, 1H), 7.6 (d, ] = 7.5 Hz, 1H), 712 (d, ] = 7.4
Hz, 1H), 4.0 (brs, 1H), 4.01-3.95 (m ,1H), 2.97-2.85 (m, 1H), 2.72 (s, 3H), 1.70-1.56 (m,
2H), 1.30-1.11 (m, 20H), 0.89 (t, ] = 6.7 Hz, 3H).

BC NMR (101 MHz, CDCLy): § 165.21, 150.44, 144.50, 140.91, 139.94, 138.82, 136.15, 130.83,
130.60, 130.23, 129.63, 128.03, 127.57, 126.14, 125.74, 121.31, 58.98, 32.86, 32.20, 31.84, 29.64,
29.60, 29.53, 29.47, 29.35, 29.30, 29.26, 26.41, 22.62, 22.34, 14.06.

HRMS: [M+H]" calculated for C;;H,,N,O: 457.3219, found 457.3214.
3-(4-bromobutyl)-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-
one(3af): Compound 3af was prepared according to the general procedure in o.12
mmol scale. The product was isolated from the reaction mixture using flash column

chromatography (EtOAc:Hexane = 25:75) in 82% yield as a pale yellow oil.
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"H NMR (400 MHz, CDCL;): § 8.91 (dd, J = 4.1, 1.7 Hz, 1H), 8.20 (dd, J = 8.2, 1.6 Hz, 1H),
N 7.83 (dd, J = 8.4, 1.2 Hz, 1H), 7.73 (dd, J = 7.3, 1.2 Hz, 1H),

Nl 7.60 (t, J = 7.9 Hz, 1H), 7.42 (dd, J = 8.3, 4.1 Hz, 1H), 7.32 (t,

J =7.5 Hz, 1H), 7.14 (dd, ] =16.8, 7.7 Hz, 2H), 4.23-4.01 (brs,

Me O
N
- 1H), 4.03-3.98 (m, 1H), 3.29-3.20 (m, 2H), 2.97-2.85 (brs,
1H), 2.7 (s, 3H), 1.72-1.60 (m, 2H), 1.26 (m, 2H), 0.91-0.83 (m, 2H).
BC NMR (101 MHz, CDCL): & 165.1, 150.4, 144.4, 141.0, 139.7, 138.5, 136.2, 130.9, 130.7,
130.2, 129.6, 127.9, 127.7, 126.1, 125.7, 121.4, 58.6, 33.4, 32.2, 29.6, 25.0, 22.3, 14.0.
HRMS: [M+H]" calculated for C,;H,,BrN,O: 423.1072, found 423.1079.
8-methyl-2-(quinolin-8-yl)-3-((trimethylsilyl)methyl)-3,4-dihydroisoquinolin-

I A 1(2H)-one (3ag): Compound 3ag was prepared according to the

Me O N general procedure in 0.12 mmol scale. The product was isolated
N from the reaction mixture using flash column chromatography
(EtOAc:Hexane = 20:80) in 40% yield as a pale yellow oil.
Si—

A\ 'H NMR (400 MHz, CDCL;): § 8.92 (dd, J = 4.1, 1.6 Hz, 1H), 8.9
(dd, J =15, 8.2 Hz, 1H) 7.83 (dd, J = 8.4, 1.1 Hz, 1H), 7.72 (dd, ] = 7.1, 1.2 Hz, 1H), 7.61 (t, ]
= 7.7 Hz, 1H), 7.41 (dd, J = 8.4, 4.2 Hz, 1H), 7.32 (t, ] = 7.3 Hz, 1H), 7.17 (d, J = 7.6 Hz,
1H), 7.0 (d, J = 7.4 Hz, 1H), 4.20-4.13 (m, 1H), 2.92-2.78 (m, 1H), 2.71 (s, 3H), 1.29-1.25
(m, 2H), 1.17-1.10 (m, 1H), -0.09 (s, gH).
BC NMR (101 MHz, CDCL,): § 165.01, 150.50, 144.64, 141.03, 139.64, 138.60, 136.19, 130.82,
130.70, 130.00, 129.64, 128.05, 127.62, 126.22, 125.94, 121.34, 56.98, 35.65, 29.65, 22.40, -
1.06.
HRMS: [M+H]" calculated for C,;H,,N,OSi: 375.1893, found 375.1882.
3-(2-hydroxyethyl)-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-one

i EN (3ah): Compound 3ah was prepared according to the general
Me oN procedure in 0.12 mmol scale. The product was isolated from the
N reaction mixture wusing flash column chromatography

oH (EtOAc:Hexane = 20:80) in 71% yield as a pale yellow oil.
"H NMR (400 MHz, CDCL): § 8.87 (dd, J = 3.9, 1.5 Hz, 1H), 8.5 (d, / = 7.7 Hz, 1H), 7.78
(d, ] = 7.8 Hz, 1H), 7.69 (d, J = 6.5 Hz, 1H), 7.55 (t, ] = 7.3 Hz, 1H), 7.38 (dd, ] = 7.8, 3.9
Hz, 1H), 7.29 (t, ] = 7.4 Hz, 1H), 7.14 (d, ] = 7.6 Hz, 1H), 7.08 (d, J = 7.5 Hz, 1H), 4.16 (brs,
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1H), 3.50-3.40 (m, 2H), 2.95-2.82 (m, 1H), 2.66 (s, 3H), 1.93-1.75 (m, 2H), 1.29-1.23 (m,
2H).

BC NMR (101 MHz, CDCl;): § 165.31, 150.37, 150.16, 144.34, 140.95, 138.40, 136.38, 130.96,
130.69, 129.60, 127.73, 126.43, 126.18, 125.71, 125.01, 121.42, 59.48, 56.23, 35.12, 29.62, 22.18.
HRMS: [M+H]" calculated for C,,H,,N,O,: 333.1603, found 333.1600.
3-(3-hydroxypropyl)-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-
one (3ai): Compound 3ai was prepared according to the
general procedure in 0.2 mmol scale. The product was
isolated from the reaction mixture using flash column

chromatography (EtOAc:Hexane = 20:80) in 70% yield as a

pale yellow oil.
"H NMR (400 MHz, CDCL;): § 8.88 (m, 1H), 8.16 (d, ] = 8.1 Hz, 1H), 7.79 (d, J = 7.9 Hz,
1H), 7.70 (d, J = 6.7 Hz, 1H), 7.56 (t, ] = 7.7 Hz, 1H), 7.38 (dd, J = 8.2, 4.1 Hz, 1H), 7.30 (t,
J =7.5 Hz, 1H), 714 (d, ] = 7.5 Hz, 1H), 7.08 (d, ] = 7.3 Hz, 1H), 4.10 (brs, 1H), 3.99 (brs,
1H), 3.37 (brs, 1H), 2.94-2.81 (m, 1H), 2.67 (s, 3H), 1.74-1.68 (m, 1H), 1.64-1.56 (m, 1H),
1.49-1.40 (m, 1H), 1.33-1.25 (m, 3H).
BC NMR (101 MHz, CDCL): § 165.20, 150.45, 150.20, 144.66, 144.46, 140.98, 136.24,
130.96, 130.71, 130.36, 129.65, 128.00, 127.68, 126.20, 125.74, 121.37, 62.34, 58.88, 33.02,
20.48, 28.60, 22.27.
HRMS: [M+H]" calculated for C,,H,;N,O,: 347.1760, found 347.1769.
3-(cyclohex-1-en-1-yl)-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-
one (3aj): Compound 3aj was prepared according to the general
procedure in 0.12 mmol scale. The product was isolated from the

reaction mixture using flash column chromatography

(EtOAc:Hexane = 20:80) in 66% yield as a pale yellow oil.

'H NMR (400 MHz, CDCL,): § 8.89 (dd, J = 3.9, 1.3 Hz, 1H), 7.82-
7.74 (m, 2H), 7.61 (t, ] = 7.3 Hz, 1H), 7.40 (dd, J = 8.2, 4.1 Hz, 1H), 7.30 (t, ] = 7.3 Hz, 1H),
7.18-7.03 (m, 2H), 4.32-4.12 (m, 1H), 3.87-3.77 (brs, 1H), 2.99 (d, J = 15.3 Hz, 1H), 2.70 (s,
3H), 1.73-1.56 (m, 4H), 1.26 (s, 1H), 1.11-0.93 (m, 4H).

BC NMR (101 MHz, CDCL): § 165.8, 150.2, 144.2, 143.1, 140.7, 139.9, 136.2, 130.9, 130.3,
130.0, 129.7, 128.3, 127.3, 126.4, 126.3, 125.9, 125.1, 121.2, 63.9, 41.0, 30.8, 29.6, 26.3, 26.1,

22.3.
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HRMS: [M+H]" calculated for C,,H,;N,0,: 369.1967, found 369.1963.
3-(benzo[d][1,3]dioxol-4-ylmethyl)-8-methyl-2-(quinolin-8-yl)-3,4-
dihydroisoquin- olin -1(2H)-one (3ak) : Compound 3ak was
prepared according to the general procedure in o0.12 mmol

scale. The product was isolated from the reaction mixture

using flash column chromatography (EtOAc:Hexane = 20:80) in
O O> 82% yield as a pale yellow oil.

O 'H NMR (400 MHz, CDCL): § 8.90 (m, 1H), 8.20 (dd, J = 8.2, 1.5
Hz, 1H), 7.84 (dd, J = 8.0, 0.9 Hz, 1H), 7.67-7.57 (m, 2H), 7.42 (dd, J = 8.0, 3.9 Hz, 1H),
7.35 (t, ] = 7.6 Hz, 1H), 719 (d, J = 7.6 Hz, 1H), 7.08 (d, ] = 7.4, 1H),6.65 (d, ] = 7.8 Hz,
1H), 6.39 (s, 1H), 5.88-5.87 (m, 2H) 4.15-4.10 (m, 2H), 2.99-2.90 (m, 1H), 2.72 (s, 3H),
2.04 (s, 1H), 1.28-1.24 (m, 2H).
BC NMR (101 MHz, CDCL): § 165.3, 150.6, 147.6, 146.1, 144.5, 141.2, 138.6, 136.3, 132.1,
131.2, 130.9, 130.1, 129.8, 128.2, 127.9, 126.3, 126.1, 122.2, 121.5, 109.5, 108.2, 100.9, 60.5, 38.2,
32.1, 22.4, 14.3.
HRMS: [M+H]" calculated for C,,H,3N,O;: 423.1760, found 423.1687.
3-(4-methoxybenzyl)-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-1(2H)-

N one (3la): Compound 3la was prepared according to the general
Me O NI procedure in 0.12 mmol scale. The product was isolated from the
N reaction mixture using flash column chromatography

O (EtOAc:Hexane = 20:80) in 51% yield as a pale yellow oil.

'H NMR (400 MHz, CDCL): § 8.90 (dd, J = 3.9, 1.3 Hz, 1H), 8.20
O (dd, J = 8.2, 1.6 Hz, 1H), 7.84 (dd, J = 8.0, 1.5 Hz, 1H), 7.67-7.55 (m,
OMe  1H), 7.41 (dd, J = 8.3, 4.2 Hz, 1H), 7.36 (t, ] = 7.6 Hz, 1H), 7.20 (d, ] =
7.6 Hz, 1H), 7.08 (d, ] = 7.4 Hz, 1H), 6.85 (d, ] = 8.5 Hz, 1H), 6.76-6.73 (m, 2H), 4.17-4.1
(m, 1H), 3.76 (s, 3H), 3.01 (dd, J = 13.4, 4.8 Hz, 1H), 2.81-2.78 (m, 1H), 2.75 (s, 3H), 1.35-
1.27 (m, 2H).
BC NMR (101 MHz, CDCly): § 165.18, 158.11, 150.52, 144.49, 141.09, 139.94, 138.63, 136.18,
131.05, 130.72, 130.28, 130.08, 129.67, 128.14, 127.71, 126.22, 125.99, 125.24, 121.39, 113.76,
60.67, 55.17, 32.01, 29.65, 22.33.
HRMS: [M+H]" calculated for C,,H,,N,O,: 409.1916, found 409.1914.
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3-(3,4-dimethoxybenzyl)-8-methyl-2-(quinolin-8-yl)-3,4-dihydroisoquinolin-

| B 1(2H)-one (3am): Compound 3am was prepared according to
Me oN the general procedure in 0.12 mmol scale. The product was
O N isolated from the reaction mixture using flash column

chromatography (EtOAc:Hexane = 20:80) in 79% yield as a

O pale yellow oil.

omMe 'H NMR (400 MHz, CDClL,): § 8.90 (dd, J = 3.7, 1.2 Hz, 1H),
OMe 8.20 (dd, J = 8.2, 1.6 Hz, 1H), 7.84 (d, ] = 8.7 Hz, 1H), 7.63-7.57

(m, 2H), 7.42 (dd, J = 8.3, 4.0 Hz, 1H), 7.35 (t, ] = 7.8 Hz, 1H), 7.20 (d, ] = 7.8 Hz, 1H),

7.07 (d, ] = 7.4 Hz, 1H), 6.71 (d, ] = 8.2 Hz, 1H), 6.48 (d, ] = 8.0 Hz, 1H), 6.41 (d, ] = 1.7

Hz, 1H), 4.19-4.14 (m, 1H), 3.83 (s, 3H), 3.73 (s, 3H), 3.01 (dd, J = 13.4, 5.1 Hz, 1H), 2.86-

2.76 (m, 1H), 2.73 (s, 3H), 1.28-1.26 (m, 2H).

BC NMR (101 MHz, CDCL,): § 165.12, 150.42, 148.67, 147.49, 144.39, 141.02, 139.83, 138.52,

136.11, 130.93, 130.66, 130.00, 129.56, 128.11, 127.64, 127.2, 126.12, 125.83, 121.31, 121.09,

112.33, 111.16, 60.36, 55.65, 37.90, 32.14, 29.54, 22.21.

HRMS: [M+H]" calculated for C,sH,,N,O;: 439.2022, found 439.2020.

5. Mechanistic Investigations
5.1. Radical Quenching Experiment

An oven dried Schlenk tube was charged with magnetic stir bar, benzamide 1a (0.12
mmol), Co(acac), (20 mol%, 0.024 mmol), Sodium triflate (50 mol%, 0.06 mmol),
TEMPO (1.0 equiv., 0.12 mmol) and Na,EosinY (10 mol%, 0.012 mmol) followed by 2,2,2
trifluoroethanol (1.5 mL). Subsequently, to this reaction mixture alkene 2a (0.24
mmol, 2 equiv.) was introduced under air. The Schlenk was vacuumized and sparged
with oxygen (approximately 2 atm). The reaction mixture was stirred at room
temperature in presence of white LEDs (4 x 7 watts) for 48 h. The reaction was

monitored by thin-layer chromatography, only trace amount of product was observed.

5.2. DABCO Experiment

An oven dried Schlenk tube was charged with magnetic stir bar, benzamide 1a (0.12
mmol), Co(acac), (20 mol%, 0.024 mmol), Sodium triflate (50 mol%, 0.06 mmol),

DABCO (1 equiv., 0.12 mmol) and Na,EosinY (10 mol%, 0.012 mmol) followed by 2,2,2
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trifluoroethanol (1.5 mL). Subsequently, to this reaction mixture alkene 2a (0.24 mmol,
2 equiv.) was introduced under air. The Schlenk was vacuumized and sparged with
oxygen (approximately 2 atm). The reaction mixture was stirred at room temperature
in presence of white LEDs (4 x 7 watts) for 48 h. The removal of solvent in vacuo,
followed by flash column chromatography (EtOAc/hexane) on silica gel afforded the
product in 82% yield.

5.3. Deuterium Labeling Experiments
5.3a. H/D Exchange of 1a

An oven dried Schlenk tube was charged with Teflon coated magnetic stir bar,
deuterated benzamide 1b (0.12 mmol), Co(acac), (20 mol%, 0.024 mmol), Sodium
triflate (50 mol%, 0.06 mmol) and Na,EosinY (10 mol%, 0.012 mmol) followed by 2,2,2
trifluoroethanol (1.5 mL). The Schlenk was vacuumized and sparged with oxygen
(approximately 2 atm). The mixture was stirred magnetically, in the presence of white
LEDs (4 x 7 watts) for 2 h. The removal of solvent in vacuo, followed by flash column
chromatography (EtOAc:hexane = 10:90) to isolate the compound. 'H analysis

revealedthat there is no H/D exchange on the substrate.

5.3b. H/D Exchange in Presence of Alkene

An oven dried Schlenk tube was charged with Teflon coated magnetic stir bar,
deuterated benzamide (0.12 mmol), Co(acac), (20 mol%, 0.024 mmol), Sodium triflate
(50 mol%, 0.06 mmol) and Na,EosinY (10 mol%, o0.012 mmol) followed by 2,2,2
trifluoroethanol (1.5 mL). Subsequently, to this reaction mixture dodecene (2 equiv.,
0.24 mmol) was introduced. The Schlenk was vacuumized and sparged with oxygen
(approximately 2 atm). The reaction mixture was stirred at room temperature in
presence of white LEDs (4 x 7 watts) for 2 h. The removal of solvent in vacuo, followed
by flash column chromatography (EtOAc/hexane) on silica gel afforded the product
3ba-D, as well as the starting material 1b-D,. 'H analysis revealed that there is no H/D

exchange takes place.
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5.4 Parallel Kinetic Isotope Effect Experiments

An oven dried Schlenk tube was charged with Teflon coated magnetic stir bar,
deuterated benzamide 1b-Ds(0.12 mmol), Co(acac), (20 mol%, 0.024 mmol), Sodium
triflate (50 mol%, 0.06 mmol) and Na,EosinY (10 mol%, 0.012 mmol) followed by 2,2,2
trifluoroethanol. Subsequently, to this reaction mixture alkene 2a (0.24 mmol, 2
equiv.) was introduced under air. The Schlenk was vacuumized and sparged with
oxygen (approx. 2 atm). The same procedure is followed for the benzamide 1b-H, in
another oven dried Schlenk tube. The reaction mixtures were stirred at room
temperature in presence of white LEDs (4 x 7 watts) for 1 h. The same reactions were
repeated for 2, 3, 4 h. After the completion of the reaction, immediately quenched
with 1 mL of ethyl acetate. Then the reaction mixture was diluted with 5 mL ethyl
acetate and filtered using a silica pad. The solvent was removed under reduced
pressure and 'H NMR is taken using anisole (7 mg) as the internal standard. The
ku/kpvalue is 1.3 + 0.06 as determined from a plot of the NMR yields versus the time of

the reaction (in minutes).

Time (in hours) 1 2 3 4

Yield of H (in per cent) 3.92 7.84 9.80 11.76

Yield of D (in per cent) 3.92 5.88 7.84 9.80
12 4 m % Conversion of H

L_® % Conversion of D|

10 <

[ Slope = 2.548(% yield of H)|
| Slope = 1.96 (% yield of D) |

v T T T T T T T T T
1.0 1.5 2.0 25 3.0 35 4.0

Time (h)
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5.5. KI/Starch Experiment

An oven dried Schlenk tube was charged with Teflon coated magnetic stir bar,
deuterated benzamide 1b (0.12 mmol), Co(acac), (20 mol%, 0.024 mmol), Sodium
triflate (50 mol%, 0.06 mmol), KI (1 equiv., 0.12 mmol) and Na,EosinY (10 mol%, o0.012
mmol) followed by 2,2,2 trifluoroethanol (1.5 mL). Subsequently, to this reaction
mixture alkene 2a (0.24 mmol, 2 equiv.) was introduced under air. The Schlenk was
vacuumized and sparged with oxygen (approximately 2 atm). The reaction mixture
was stirred at room temperature in presence of white LEDs (4 x 7 watts) for 48 h. After
the reaction time, starch solution was added to the reaction mixture which led to a
colour change from blue black solution. This indicated the presence of superoxide
anion in the reaction mixture.
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