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Part 1: General information

The instrument for electrolysis is dual display potentiostat (DJS-292B) (made in
China). The electrodes were purchased from Gaoss Union.

Reagents. Unless otherwise noted, all reagents were purchased from commercial
suppliers (Leyan.com., J&K Scientific, Energy Chemical, Alfa Aesar) without further
purification.

Analytical methods.

All reactions were monitored by thin-layer chromatography (TLC) or GC-MS
(SHIMADZU GCMS-QP2020 NX).

NMR spectra were recorded on a Briiker Advance 400 ('H: 400 MHz, 3C:100 MHz,
9F: 376MHz). The following abbreviations were used to explain the multiplicities: s =
singlet, d = doublet, t = triplet, q = quartet, dd = doublet-doublet, m = multiplet, br =
broad. '"H NMR and '*C NMR chemical shifts were determined relative to internal
standard TMS at 6 0.0 and chloroform at & 77.16 ppm or DMSO-d¢ at 6 39.52 ppm,
respectively. All chemical shifts (&) were reported in ppm and coupling constants (J) in
Hz.

High-resolution mass spectra were obtained by the electrospray ionization time-of-
flight (ESI-TOF) mass spectrometry.
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Part 2: Preparation of substrates
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General procedure A for preparation of 111:
I 2
R
i . 1 K,CO3 (2.0 equiv)
ZoH R Br CH4CN, 80 °C, 12 h

ZN o7 R?

1

An oven-dried round 50 mL bottom flask was charged with 2-iodophenols (10 mmol,
1.0 equiv), K,CO3 (20 mmol, 2.0 equiv), CH;CN (20 mL), and alkyl bromide (15 mmol,
1.5 equiv). The reaction mixture was stirred at 80 °C in an oil bath for 12 h. After rapid
filtration of silica gel, the solvent was evaporated by rotary evaporator, and the residue
was purified by flash column chromatography on silica gel using EtOAc/petroleum

ether as eluent to afford the product 1.

laa, 1ab, 1ac, 1ad, 1ae, 1ar, 1at, 1au, lav, law, and 1az were prepared by the general
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procedure A.

General procedure B for preparation of 1121;

0
1 + AcOH, NaCNBH3 N
R J
= 2 > =
H™ R MeOH, 16 h, 0 °C to r.t. N R2
H

In a flame-dried 50 mL round bottom flask, 2-iodoaniline (10 mmol, 1.0 equiv) and the
corresponding aldehyde (15 mmol, 1.5 equiv) were dissolved in 20 mL MeOH. Acetic
acid (15 mmol, 1.5 equiv) was added, and the reaction was stirred at r.t. for 30 min.
Then, the reaction was cooled down to 0 °C and sodium cyanoborohydride (13 mmol,
1.3 equiv) was added in two portions over 30 min. The reaction was allowed to stir from
0 °C to r.t. overnight (or until complete by TLC). The reaction was quenched with a
saturated aq solution of sodium bicarbonate (30 mL) and then extracted with Et,O (3 x
30 mL). The combined organic layers were dried with Na,SQOy, filtered and the solvent
was removed under reduced pressure. The crude was flashed in 5% DCM/petroleum
ether to give the compound 1.

1af, 1ag, 1ah, 1ai, 1aj, 1ak, 1al, 1am, 1an, 1ao, and 1as were prepared by the general
procedure B.

General procedure C for preparation of 111l;

| |
R{_NH, K,CO
@/Br i hd — > N R?
R2 80 °C, CHsCN, 12 h

An oven-dried round 50 mL bottom flask was charged with 1-(bromomethyl)-2-
iodobenzene (10 mmol, 1.0 equiv), K,CO3 (20 mmol, 2.0 equiv), CH;CN (20 mL), and
alkyl amine (15 mmol, 1.5 equiv). The reaction mixture was stirred at 80 °C in an oil
bath for 12 h. After rapid filtration of silica gel, the solvent was evaporated by rotary
evaporator, and the residue was purified by flash column chromatography on silica gel
using EtOAc/petroleum ether as eluent to afford the product 1.

lax and lay were prepared by the general procedure C.

General procedure D for preparation of 15I;
S5



R _— : . R
(:(\ n-BuLi (1.2 equw)> I, (1.5 equiv) . (:(\
Br THF, -78 °C, 2 h -78°Ctor.t,3h |

To a solution of bromoaromatics (10 mol, 1.0 equiv) in THF (30 ml) was added
dropwise a solution of n-BuLi in hexane (12 mmol, 8.0 ml, 1.5 M) at —78 °C, and the
resulting solution was stirred for 1 h at room temperature. lodine (15 mmol, 1.5 equiv)
was added in portions and then the reaction mixture was allowed to warm to room
temperature. The reaction was quenched with a saturated aqueous solution of Na,S,0;
and extracted with ethyl ether. The combined organic layer was dried over magnesium
sulfate, and the crude product was purified by flash column chromatography on silica
gel using petroleum ether as eluent to afford the product 1.

lap and 1aq were prepared by the general procedure D.

Boalih o Qb >l AN

C
2aa 2ab 2ac 2ad 2ae
CN CO,Me SO,Me | xCON
cL g ®
CN NC NC
2af 2ag 2ah 2ai

2aa, 2ab, 2ac, 2ad, 2ae, 2af, 2ag, 2ah, and 2ai were purchased from commercial
suppliers (Leyan.com.)

Part 3. Mechanistic studies

3.1 Radical trapping experiments

S /I N
| Zn (+) [CFC(), nBUNFs3H,0 ||
= O/\/ + > yp O/\/

CH3CN:DMSO = 1:9, 9 mA, 3 h, Np, 40 °C /\

TEMPO (3.0 equiv)
1aa 2aa 3aa, N.D.

In an oven-dried undivided three-necked bottle (25 mL) equipped with a stir bar, 1aa
(165.6 mg, 0.6 mmol, 2.0 equiv), nBuyNF-3H,0 (156.9 mg, 0.6 mmol, 2.0 equiv), and
TEMPO (140.6 mg, 0.9 mmol, 3.0 equiv) were added. The bottle was equipped with
Zn (15 mmx15 mmx1 mm depth in solution) as the anode and carbon fiber cloth (CFC)
(15 mmx15 mmx1 mm depth in solution) as the cathode and was then charged with
nitrogen. Under the protection of N,, 2aa (122.4 mg, 0.3 mmol, 1.0 equiv.), CH;CN
(1.0 mL), and DMSO (9.0 mL) were added via a syringe. The reaction mixture was
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stirred and electrolyzed at a constant current of 9 mA under 40 °C for 3 h. After
completion of the reaction, the product 3aa was not determined by TLC and GC-MS.

3.2 Radical clock experiments

|
@[ /\)\ . Zn (+) [CFC(-), nBuyNFe3H,0
PN \F CH3CN:DMSO = 1:9, 9 mA, 3 h, N, 40 °C
0

1az 2aa 4aa, 51%

In an oven-dried undivided three-necked bottle (25 mL) equipped with a stir bar, 1az
(157.8 mg, 0.6 mmol, 2.0 equiv) and nBuyNF-3H,0 (156.9 mg, 0.6 mmol, 2.0 equiv)
were added. The bottle was equipped with Zn (15 mmx15 mmx1 mm depth in solution)
as the anode and carbon fiber cloth (CFC) (15 mmx15 mmx1 mm depth in solution) as
the cathode and was then charged with nitrogen. Under the protection of N,, 2aa (122.4
mg, 0.3 mmol, 1.0 equiv.), CH;CN (1.0 mL), and DMSO (9.0 mL) were added via a
syringe. The reaction mixture was stirred and electrolyzed at a constant current of 9 mA
under 40 °C for 3 h. After completion of the reaction, 20 mL water was added, and the
mixture was extracted with EtOAc (20 mLx3). The organic layer was washed with
saturated brine, dried over anhydrous Na,SO,, and filtered, and then the filtrate was
concentrated in vacuo. The residue was purified by flash column chromatography
(PE/EA =20:1) to give the product as a yellow oil (40.2 mg, 51%).

3.3 Cyclic voltammetry (CV) experiments

Mechanistic experiments for cyclic voltammetry (CV): Cyclic voltammetry
experiment was performed in a three-electrode cell connected to an undivided three-
necked bottle with stir bar under nitrogen at room temperature. The working electrode
was a glass carbon electrode and the counter electrode a platinum wire. The reference
was an Ag/AgCl electrode submerged in saturated aqueous KCI solution. After adding
0.2 mmol substrates, and the mixture then charged with nitrogen. Under the protection
of N,, liquid 0.2 mmol substrates were added (if liquid), and anhydrous degassed 10
mL nBuyNF-3H,0 solution in CH;CN/DMSO (v/v = 1:9 mL) were injected into the
electrochemical cell in all experiments. The scan rate was ranged from 100 mV/s, and
voltage range was 0 V ~-3.0 V.
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CH;CN/DMSO (v/v = 1:9 mL): A cyclic voltammograms in 0.1 M nBuyNF-3H,0
solution (in CH3CN/DMSO, v/v = 1:9 mL) by using glassy carbon as the working
electrode, Pt wire as the counter electrode and Ag/AgCl as the reference electrode under
N, at room temperature. Black line: background. Red line: 1aa (0.2 mmol), 1.0 mmol
nBuyNF-3H,0 in CH;CN/DMSO (v/v = 1:9 mL), the reduction peaks of red line were
observed at-2.33 V (vs Ag/AgCl). Blue line: 2aa, (0.2 mmol), 1.0 mmol nBuy,NF-3H,0,
CH;CN/DMSO (v/v =1:9 mL), the reduction peaks of blue line were observed at -1.52,
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Figure S2. Cyclic voltammetry of 1aa and 2aa in CH;CN/DMSO (v/v = 1:9 mL) by
using nBuyNF-3H,0 (0.1 M) as electrolyte: A cyclic voltammograms in solvent
(CH3CN/DMSO, v/v = 1:9) by using glassy carbon as the working electrode, Pt wire as
the counter electrode and Ag/AgCl as the reference electrode under N, at room
temperature. 10 mL nBuyNF-3H,0 solution in CH;CN/DMSO (v/v = 1:9) was poured
into the electrochemical cell in all experiments. The scan rate is 20 mV/s. Black line:
background. Red line: laa (0.2 mmol), 10 mL nBuNF-3H,O solution in
(CH3CN/DMSO, v/v = 1:9). Blue line: 2aa (0.2 mmol), 10 mL nBuyNF-3H,0 solution
(CH;CN/DMSO, v/v = 1:9). Pink line: 1aa (0.2 mmol), 2aa (0.2 mmol), 10 mL
nBuyNF-3H,0 solution (CH;CN/DMSO, v/v = 1:9). : 1aa (0.4 mmol), 2aa
(0.2 mmol), 10 mL nBuyNF-3H,0 solution (CH3;CN/DMSO, v/v = 1:9).

3.4 Kinetic experiments of the standard condition

A series of parallel experiments: In an oven-dried undivided three-necked bottle (25
mL) equipped with a stir bar, 1aa (165.6 mg, 0.6 mmol, 2.0 equiv.) and nBuy,NF-3H,0
(156.9 mg, 0.6 mmol, 2.0 equiv.) were added. The bottle was equipped with Zn (15
mmx15 mmx1 mm depth in solution) as the anode and carbon fiber cloth (CFC) (15
mmx15 mmx1 mm) as the cathode and was then charged with nitrogen. Under the
protection of Ny, 2aa (122.4 mg, 0.3 mmol, 1.0 equiv.), CH;CN (1.0 mL), and DMSO
(9.0 mL) were added via a syringe. The reaction mixture was stirred and electrolyzed
at a constant current of 9 mA under 40 °C for corresponding time. After completion of
the reaction, 20 mL water was added, and the mixture was extracted with DCM (20
mLx3). The organic layer was washed with saturated brine, dried over anhydrous
Na,S0O,, and filtered, and then the filtrate was concentrated in vacuo. The residue was
purified by flash column chromatography. The yield of 3aa was measured by GC-MS
for every 20 minutes (biphenyl as internal standard).
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Part 4: Scale-up experiments

In an oven-dried undivided three-necked bottle (125 mL) equipped with a stir bar, 1aa
(2.76 g, 10.0 mmol, 2.0 equiv.) and nBuyNF-3H,0 (2.61 mg, 10.0 mmol, 2.0 equiv.)
were added. The bottle was equipped with Zn (40 mmX15 mmx1 mm depth in solution)
as the anode and carbon fiber cloth (CFC) (40 mmx15 mmx1 mm depth in solution) as
the cathode and was then charged with nitrogen. Under the protection of N,, 2aa (0.64
g, 5.0 mmol, 1.0 equiv.), CH;CN (10.0 mL), and DMSO (90.0 mL) was added via a
syringe. The reaction mixture was stirred and electrolyzed at a constant current of 20
mA under 40 °C for 28 h. After completion of the reaction, 80 mL water was added,
and the mixture was extracted with EtOAc (50 mLx3). The organic layer was washed
with saturated brine, dried over anhydrous Na,SO,, and filtered, and then the filtrate
was concentrated in vacuo. The residue was purified by flash column chromatography
(PE/EA = 20:1) to give the product as a yellow oil (0.87 g, 69%).

S /I X
| Zn (+) CFC(), NBUsNF+3H,0 |
+ -
Z N ke = Y
’ | DA

CH3CN:DMSO, 20 mA, 28 h, Ny, 40 °C

1aa, 10 mmol 2aa, 5 mmol 3aa, 0.87 g, 69%

Part 5: Electroreduction-enabled aryl-to-alkyl radical relay
arylation reaction of remote C(sp’)-H bond of 2-

iodoalkylarenes

N -l N

| Zn (+) ICFC(), nBuNFs3H0 ||
= AN + > _ .
. > K

CH3CN:DMSO = 1:9, 9 mA, 3 h, N2, 40 °C

1aa 2aa 3aa
4-(2-methyl-4-phenylbutan-2-yl)benzonitrile (3aa)
General procedure E: In an oven-dried undivided three-necked bottle (25 mL)
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equipped with a stir bar, 1aa (165.6 mg, 0.6 mmol, 2.0 equiv.) and nBuyNF-3H,0
(156.9 mg, 0.6 mmol, 2.0 equiv.) were added. The bottle was equipped with Zn (15
mmx15 mmx1 mm depth in solution) as the anode and carbon fiber cloth (CFC) (15
mmx15 mmx1 mm) as the cathode and was then charged with nitrogen. Under the
protection of N,, 2aa (122.4 mg, 0.3 mmol, 1.0 equiv.), CH;CN (1.0 mL), and DMSO
(9.0 mL) was added via a syringe. The reaction mixture was stirred and electrolyzed at
a constant current of 9 mA under 40 °C for 3 h. After completion of the reaction, 20 mL
water was added, and the mixture was extracted with EtOAc (20 mLx3). The organic
layer was washed with saturated brine, dried over anhydrous Na,SO,, and filtered, and
then the filtrate was concentrated in vacuo. The residue was purified by flash column
chromatography (PE/EA = 20:1) to give the product as a yellow oil (60.4 mg, 80%). 'H
NMR (400 MHz, CDCls) 6 7.48 (d, /= 8.8 Hz, 2H), 7.42 (d, /= 8.4 Hz, 2H), 7.15 (t, J
= 8.0 Hz, 2H), 6.83 (t,J = 7.2 Hz, 1H), 6.75 (d, J = 8.4 Hz, 2H), 3.85 (s, 2H), 1.35 (s,
6H). 3C NMR (100 MHz, CDCls) & 158.9, 152.6, 132.0, 129.5, 127.1, 121.0, 119.1,
114.6, 110.0, 76.4, 39.5, 25.9. HRMS (ESI) calcd for C;H;7NO [M+Na]* 274.1202,
found: 274.1208.

\/I N
| Zn (+) |CFC(-), nBugyNFe3H,0 i
= O/\/ + > = O/\/
§ a

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1ab 2aa 3ab

Product 3ab was prepared by the general procedure E as a yellow oil (47.8 mg, 60%);
'H NMR (400 MHz, CDCl5) 6 7.61 (d, J = 8.4 Hz, 2H), 7.49 (d, J = 8.4 Hz, 2H), 7.26
(d, J=17.6 Hz, 2H), 6.94 (t, /= 7.2 Hz, 1H), 6.85 (d, /= 7.6 Hz, 2H), 4.04 (d, J = 8.8
Hz, 1H), 3.92 (d, J = 8.8 Hz, 1H), 1.96 — 1.87 (m, 1H), 1.86 — 1.77 (m, 1H), 1.45 (s,
3H), 0.74 (t,J=7.6 Hz, 3H). *C NMR (100 MHz, CDCl3) 6 159.0, 151.3, 132.1, 129.6,
127.7, 121.1, 119.1, 114.7, 110.0, 75.5, 43.0, 31.6, 22.2, 8.4. HRMS (ESI) calcd for
CisHgNO [M+Na]* 288.1359, found: 288.1369.

\/l N
| Zn (+) ICFC(), nBuNFs3H,0 ||
= > = O/\/

A +
S AN CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C %

1ac 2aa 3ac ©

Product 3ac was prepared by the general procedure E as a brown oil (43.9 mg, 50%);
'"H NMR (400 MHz, CDCls) 6 7.58 (d, J = 8.4 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 7.15
(t,J=8.0 Hz, 2H), 6.84 (t,J= 7.2 Hz, 1H), 6.70 (d, /= 7.6 Hz, 2H), 3.87 (s, 2H), 3.82
—3.71 (m, 2H), 3.51 (t, J = 8.8 Hz, 2H), 2.21 — 2.04 (m, 4H). 3C NMR (100 MHz,
CDCl;3) 6 158.7,149.3,132.3,129.6, 128.2,121.3, 118.9, 114.6, 110.6, 75.2, 64.1,41.1,
32.8. HRMS (ESI) calcd for C9H;oNO, [M+H]* 294.1489, found: 294.1492.

tBu ! tBu X
| Zn (+) |CFC(-), nBusNFe3H,0 - |l
AN~ T NN

CH3CN:DMSO =1:9, 9 mA, 3 h, Ny, 40 °C /\

1ad 2aa 3ad
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Product 3ad was prepared by the general procedure E as white solid (65.3 mg, 71%),
M.p. =104 — 106 °C; '"H NMR (400 MHz, CDCl3) 6 7.53 (d, J = 8.4 Hz, 2H), 7.46 (d,
J=8.4 Hz, 2H), 7.20 (d, J = 8.8 Hz, 2H), 6.71 (d, J = 8.4 Hz, 2H), 3.86 (s, 2H), 1.38
(s, 6H), 1.21 (s, 9H). 3C NMR (100 MHz, CDCls) 6 156.7, 152.8, 143.9, 132.1, 127.2,
126.4, 119.1, 114.1, 110.1, 76.6, 39.6, 34.2, 31.6, 26.0. HRMS (ESI) calcd for
C,1HsNO [M+H]*" 308.2009, found: 308.2011.

MeOL ! MeO;C
| Zn (+) ICFC(), nBUNFe3H,0 ||

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1ae 2aa 3ae

Product 3ae was prepared by the general procedure E as colorless oil (59.5 mg, 64%);
'H NMR (400 MHz, CDCls) 6 7.96 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.53
(d, J= 8.0 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H), 4.00 (s, 2H), 3.88 (s, 3H), 1.48 (s, 6H).
BC NMR (100 MHz, CDCl3) 6 166.9, 162.6, 152.2, 132.2, 131.7, 127.1, 123.1, 119.0,
114.2, 110.3, 76.7, 52.0 39.5, 25.9. HRMS (ESI) caled for C;yH;yNO; [M+H]*
310.1438, found: 310.1434.

X -~ N
| Zn (+) ICFC(), nBuNFe3H,0 ||
= N/\ -t . — — = N/\/
H | CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C o /\
1af 2aa 3af

Product 3af was prepared by the general procedure E as brown oil (38.2 mg, 51%); 'H
NMR (400 MHz, DMSO-dg) 6 7.76 (d, J = 8.5 Hz, 2H), 7.63 (d, J = 8.5 Hz, 2H), 7.00
(dd, J=8.2, 7.5 Hz, 2H), 6.58 (d, J = 7.8 Hz, 2H), 6.48 (t, /= 7.2 Hz, 1H), 5.21 (t, J =
6.0 Hz, 1H), 3.23 (d, J= 6.0 Hz, 2H), 1.36 (s, 6H). 3C NMR (100 MHz, DMSO-dy) 6
153.7,149.2, 131.9, 128.7, 127.3, 119.0, 115.5, 112.0, 108.6, 54.4, 39.7, 26.5. HRMS
(ESI) calcd for CigHgN, [M+H]" 251.1543, found: 251.1540.

X! A
| Zn (+) |CFC(-), nBugNFe3H,0 - |
NN T > SN
H /\

B | CH3CN:DMSO = 1:9, 9 mA, 3 h, Np, 40 °C

1ag 2aa 3ag

Product 3ag was prepared by the general procedure E as brown oil (65.9 mg, 83%); 'H
NMR (400 MHz, DMSO-dg) 6 7.75 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 6.83
(d, J=8.4 Hz, 2H), 6.49 (d, J = 8.4 Hz, 2H), 4.98 (t, /= 6.0 Hz, 1H), 3.20 (d, /= 6.0
Hz, 2H), 2.12 (s, 3H), 1.35 (s, 6H). 3C NMR (100 MHz, DMSO-d¢) 6 153.8, 146.9,
131.9, 129.1, 127.3, 123.9, 119.0, 112.2, 108.6, 54.8, 39.7, 26.5, 20.0. HRMS (ESI)
caled for CigHyoN, [M+H]™ 265.1699, found: 265.1691.
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tBu \/I tBu X
\CL Zn (+) [CFC(-), nBusNFe3H,0 |
Z N/\/ + = /\\/

N CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C N )

1ah 2aa 3ah

Product 3ah was prepared by the general procedure E as yellow oil (65.5 mg, 71%); 'H
NMR (400 MHz, DMSO-dg) 6 7.75 (d, J = 8.8 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 7.03
(d, J=8.4 Hz, 2H), 6.51 (d, J = 8.8 Hz, 2H), 4.99 (t, /= 6.0 Hz, 1H), 3.21 (d, /= 6.4
Hz, 2H), 1.35 (s, 6H), 1.19 (s, 9H). 3C NMR (100 MHz, DMSO-d¢) 6 153.8, 146.8,
137.8, 131.8, 127.3, 125.2, 119.0, 111.8, 108.6, 54.7, 39.7, 33.3, 31.4, 26.5. HRMS
(ESI) calcd for C51Hy6N, [M+H]* 307.2169, found: 307.2174.

MeO N Pl MeO X
| Zn (+) |CFC(-), nBu,;NFe3H,0 \CL
SN + > N Y
/\

H | CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1ai 2aa 3ai

Product 3ai was prepared by the general procedure E as brown oil (64.6 mg, 77%); 'H
NMR (400 MHz, DMSO-dy) 6 7.75 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 6.66
(d,J=8.8 Hz, 2H), 6.54 (d, J=9.2 Hz, 2H), 4.77 (t,J = 6.0 Hz, 1H), 3.62 (s, 3H), 3.18
(d, J = 6.4 Hz, 2H), 1.36 (s, 6H). 3C NMR (100 MHz, DMSO-d¢) & 153.9, 150.6,
143.5, 131.9, 127.3, 119.0, 114.4, 113.1, 108.6, 55.5, 55.3, 39.6, 26.5. HRMS (ESI)
calcd for C1gH»oN,O [M+H]* 281.1649, found: 281.1639.

S /I N
| Zn (+) ICFC(), nBuNFs3H0 ||
MeO y N/\ s + 'I\/I o 7 N/\ /
© CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40°C  Me K
Ho N
1aj 2aa 3]

Product 3aj was prepared by the general procedure E as brown oil (54.4 mg, 65%); 'H
NMR (400 MHz, DMSO-dy) 6 7.76 (d, J = 8.8 Hz, 2H), 7.62 (d, J = 8.8 Hz, 2H), 6.90
(t,J=8.0 Hz, 1H), 6.18 (dd, J= 8.4, 1.6 Hz, 1H), 6.14 (t, /= 2.2 Hz, 1H), 6.07 (dd, J
=8.0, 1.6 Hz, 1H), 5.24 (t, J= 6.0 Hz, 1H), 3.64 (s, 3H), 3.23 (d, /= 6.0 Hz, 2H), 1.36
(s, 6H). 3C NMR (100 MHz, DMSO-dy) 8 160.2, 153.7, 150.5, 131.9, 129.3, 127.3,
119.0, 108.6, 105.0, 101.4, 97.8, 54.6, 54.4, 39.7, 26.5. HRMS (ESI) calcd for
CigHy0N,O [M+H]* 281.1649, found: 281.1640.

\/I X
| Zn (+)|CFC(), nBUNFe3H,0 ||
= NN + ) — —> 7 NN
Ho| CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C N K
1ak 2aa 3ak

Product 3ak was prepared by the general procedure E as yellow oil (51.8 mg, 62%); 'H
NMR (400 MHz, DMSO-dg) 6 7.75 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H), 6.76
(d,/=8.4 Hz, 1H), 6.36 (s, 1H), 6.30 (dd, /= 8.0, 2.4 Hz, 1H), 4.86 (t, /= 6.0 Hz, 1H),
3.19 (d, J= 6.4 Hz, 2H), 2.06 (s, 3H), 2.03 (s, 3H), 1.35 (s, 6H). 3C NMR (100 MHz,
DMSO-d¢) 6 153.8,147.2,135.9,131.8,129.6, 127.3,122.8,119.0, 113.8, 109.6, 108.5,
54.8,39.7,26.5,19.6, 18.3. HRMS (ESI) calcd for C19H»,N, [M+Na]* 301.1675, found:
301.1666.
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CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

A - N
| Zn (+) |CFC(-), nBuyNFe3H,0 _ |
= NI + > = N/\/
O O

1al 2aa 3al

Product 3al was prepared by the general procedure E as brown oil (41.5 mg, 50%); 'H
NMR (400 MHz, DMSO-dg) 6 7.72 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.4 Hz, 2H), 6.95
(t,J=7.6 Hz, 2H), 6.47 — 6.40 (m, 3H), 5.13 (t, /= 6.0 Hz, 1H), 3.19 (d, J = 6.4 Hz,
2H), 2.10 — 2.03 (m, 2H), 1.90 — 1.81 (m, 2H), 1.77 — 1.74 (m, 1H), 1.64 — 1.61 (m,
1H). 3C NMR (100 MHz, DMSO-dg) 6 153.6, 149.1, 131.7, 128.6, 128.2,119.0, 115.5,
111.9, 108.4, 52.5, 52.0, 35.5, 23.2. HRMS (ESI) calcd for C;9HyN, [M+Na]*
299.1518, found: 299.1530.

= - N
| Zn (+) ICFC(), nBuNFe3H0 ||
= N/\ + > y N/\/
H < CH3CN:DMSO = 1:9, 9 mA, 3 h, Np, 40 °C N

1am 2aa 3am

Product 3am was prepared by the general procedure E as yellow oil (47.1 mg, 54%);
'"H NMR (400 MHz, DMSO-dg) 6 7.76 (d, J = 8.8 Hz, 2H), 7.62 (d, J = 8.8 Hz, 2H),
6.94 (t, J=8.0 Hz, 2H), 6.45 (d, /= 7.6 Hz, 2H), 6.42 (d, /= 7.2 Hz, 1H), 5.16 (t, J =
6.4 Hz, 1H), 3.10 (d, J = 6.4 Hz, 2H), 2.20 (d, J = 14.0 Hz, 2H), 1.68 (t, /= 10.8 Hz,
2H), 1.55 (dd, J=9.2, 4.4 Hz, 2H), 1.51 — 1.42 (m, 2H), 1.37 — 1.26 (m, 2H). 3C NMR
(100 MHz, DMSO-d¢) 6 151.2, 149.2, 131.9, 128.5, 128.4, 119.0, 1154, 111.9, 108.4,
54.9,43.9,32.9,25.8, 21.8. HRMS (ESI) calcd for C,0H,N, [M+H]" 291.1856, found:
291.1847.

\/l

A

| Zn (+) [CFC(-), nBu;NFe3H,0 Q
> = N/\/
LN

P PN +
N %o CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1an 2aa 3an ©

Product 3an was prepared by the general procedure E as brown oil (44.9 mg, 51%); 'H
NMR (400 MHz, DMSO-dg) 6 7.78 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 6.95
(t, /= 8.0 Hz, 2H), 6.45 (t, J = 8.4 Hz, 3H), 5.22 (t, /= 6.4 Hz, 1H), 3.77 — 3.69 (m,
2H), 3.35 — 3.29 (m, 2H), 3.22 (d, J = 6.5 Hz, 2H), 2.15 (d, J = 14.4 Hz, 2H), 1.99 —
1.92 (m, 2H). 3C NMR (100 MHz, DMSO-dg) & 150.4, 149.1, 132.0, 128.6, 128.5,
118.9, 115.6, 112.0, 108.8, 63.3, 53.7, 41.8, 33.1. HRMS (ESI) calcd for C;9H,(N,O
[M-+H]* 293.1649, found: 293.1639.

\/l N
| Zn (+) [CFC(-), nBusNFe3H,0 || P

NN + >
N ™ \Boc CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

N/\/
H %

N
1ao 2aa 3ao Boc

Product 3ao was prepared by the general procedure E as brown oil (73.5 mg, 63%); 'H
NMR (400 MHz, DMSO-dq) 6 7.78 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H), 6.95
(t,J=7.6 Hz, 2H), 6.45 (t, J = 8.0 Hz, 3H), 5.24 (t, /= 6.4 Hz, 1H), 3.66 (d, /= 13.6
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Hz, 2H), 3.19 (d, J = 6.8 Hz, 2H), 2.86 (s, 2H), 2.19 (d, J = 14.0 Hz, 2H), 1.88 — 1.76
(m, 2H), 1.37 (s, 9H). 3C NMR (100 MHz, DMSO-dg) § 154.0, 149.6, 149.0, 132.1,
128.6,128.5, 118.9, 115.6, 112.0, 108.9, 78.6, 53.6, 42.6, 32.0, 28.0. HRMS (ESI) calcd
for CosHoN30, [M+H]* 392.2333, found: 392.2337.

N /I N
| Zn (+) |CFC(-), nBuyNFe3H,0 |
o4 + P
/ > /

| CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C /\

1ap 2aa 3ap

Product 3ap was prepared by the general procedure E as yellow oil (53.6 mg, 72%);
'H NMR (400 MHz, CDCl5) 6 7.62 (d, J = 8.0 Hz, 2H), 7.48 (d, J = 8.4 Hz, 2H), 7.24
(t,J=7.2 Hz, 2H), 7.15 (t, /= 7.2 Hz, 1H), 7.06 (d, J = 7.2 Hz, 2H), 2.36 — 2.29 (m,
2H), 1.97 — 1.90 (m, 2H), 1.39 (s, 6H). 3C NMR (100 MHz, CDCl3) 8 155.0, 142.4,
132.2, 128.5, 128.3, 126.9, 125.9, 119.2, 109.7, 46.4, 38.7, 31.3, 28.7. HRMS (ESI)
calcd for CigH 9N [M+Na]" 272.1409, found: 272.1410.

X -~ N
| Zn (+) ICFC(), nBuNFe3H,0 ||
= -t > _ J

CH3CN:DMSO = 1:9, 9 mA, 3 h, N, 40 °C |

1aq 2aa 3aq
Product 3aq was prepared by the general procedure E as yellow oil (51.0 mg, 66%);
'H NMR (400 MHz, CDCl3) & 7.59 (d, J = 8.4 Hz, 2H), 7.31 — 7.23 (m, 4H), 7.17 (t,J
=7.3 Hz, 1H), 7.10 (d, /=7.2 Hz, 2H), 2.84 — 2.72 (m, 1H), 2.57 — 2.44 (m, 2H), 1.92
(q, /= 7.6 Hz, 2H), 1.28 (d, J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCl3) & 153.1,
141.9, 132.5, 128.5, 128.4, 128.1, 126.1, 119.2, 110.1, 39.8, 39.6, 33.9, 22.1. HRMS
(ESI) calcd for C7H 7N [M+Na]* 258.1253, found: 258.1261.

B /I AN
| J\ Zn (+) |[CFC(-), nBugyNFe3H,0 | J\
— 0 -t e = 0 |/

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1ar 2aa 3ar

Product 3ar was prepared by the general procedure E as colorless oil (27.5 mg, 40%);
'H NMR (400 MHz, CDCl;) 8 7.58 (dd, J = 8.4, 3.6 Hz, 4H), 7.41 (d, J = 8.0 Hz, 2H),
7.36 (d, J=8.4 Hz, 2H), 7.27 — 7.24 (m, 4H), 6.93 (d, /= 9.6 Hz, 2H), 6.87 (d, /= 8.0
Hz, 2H), 6.81 (d, J= 7.6 Hz, 2H), 4.45 (dt, /= 12.4, 6.0 Hz, 2H), 3.09 (dt, /= 13.6, 6.8
Hz, 2H), 1.41 (d, J= 7.2 Hz, 3H), 1.36 (d, J = 7.2 Hz, 3H), 1.23 (d, J = 6.0 Hz, 3H),
1.14(d,J=6.4 Hz, 3H). BC NMR (100 MHz, CDCl3) 8 157.97, 157.95, 149.51, 149.41,
132.2, 132.1, 129.7, 129.6, 129.2, 129.1, 121.13, 121.08, 119.14, 119.05, 116.2, 116.0,
110.5, 110.3, 77.6, 77.4,45.7,45.5, 17.5, 17.2, 17.0. HRMS (ESI) calcd for C»,H7NO
[M+Na]* 251.1310, found: 251.1310.

N | N
| Zn (+) [CFC(-), nBugNFe3H,0 ||
AN T NN
N CH3CN:DMSO = 1:9, 9 mA, 3 h, N, 40 °C Ho

1as 2a 3as
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Product 3as was prepared by the general procedure E as brown oil (29.0 mg, 41%); 'H
NMR (400 MHz, DMSO-dg) 6 7.76 (d, J = 8.4 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 7.05
(t, J = 8.0 Hz, 2H), 6.56 (d, J = 7.6 Hz, 2H), 6.51 (t, J = 7.2 Hz, 1H), 5.58 (t, /= 5.6
Hz, 1H), 3.24 — 3.07 (m, 3H), 1.27 (d, J = 6.8 Hz, 3H). *C NMR (100 MHz, DMSO-
de) 6 151.3,148.6, 132.2, 128.8, 128.4,119.0, 115.6, 112.0, 108.9, 49.6, 38.7, 19.0. 13C
NMR (100 MHz, DMSO) 6 151.3, 148.6, 132.2, 128.8, 128.4, 119.0, 115.6, 112.0,
108.9, 49.6, 38.7, 19.0. HRMS (ESI) calcd for C;sHi¢N, [M+H]" 237.1386, found:
237.1392.

S |
@[b . Zn (+) [CFC(-), nBusNFe3H,0 {
Z CH3CN:DMSO = 1:9, 9 mA, 3 h, N, 40 °C

1at 2aa 3at

\ 7

Product 3at was prepared by the general procedure E as yellow oil (47.9 mg, 58%); 'H
NMR (400 MHz, DMSO-dq) 6 7.67 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 7.13
—7.03 (m, 3H), 6.94 — 6.89 (m, 2H), 3.03 (td, J = 12.0, 6.0 Hz, 1H), 2.93 — 2.86 (m,
1H), 2.80 (dd, J=14.0, 5.6 Hz, 1H), 2.71 (dd, J = 14.0, 6.0 Hz, 1H), 2.42 (dd, J=16.4,
8.4 Hz, 1H), 2.20 — 2.09 (m, 2H), 1.89 — 1.80 (m, 1H). 13C NMR (100 MHz, DMSO-
de) 0 217.3, 149.1, 138.8, 132.1, 129.1, 128.5, 127.9, 125.8, 118.9, 109.0, 55.8, 47.4,
37.6,33.2,29.7. HRMS (ESI) calcd for C19H7;NO [M+H]" 276.1383, found: 276.1386.

AN e A
| Zn (+) |CFC(-), nBugsNFe3H,0 - |
Z O/\/O\ + = o/\/

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C [
2N

1av 2aa 3av

Product 3av was prepared by the general procedure E as brown oil (53.0 mg,70%); 'H
NMR (400 MHz, CDCls) 6 7.69 (d, J= 8.0 Hz, 2H), 7.53 (d, /= 8.0 Hz, 2H), 7.26 (t, J
=7.2 Hz, 2H), 6.95 (t, J= 7.2 Hz, 1H), 6.87 (d, J = 8.0 Hz, 2H), 4.67 — 4.58 (m, 1H),
421 —4.14 (m, 1H), 4.00 (dd, J=9.6, 4.0 Hz, 1H), 3.38 (s, 3H). 3C NMR (100 MHz,
CDCl3) 0 158.4,144.5,132.5,129.6,127.9,121.4,118.8, 114.7,112.2,81.7,71.5, 57.7.
HRMS (ESI) calcd for CisH;sNO, [M+Na]™ 276.0995, found: 276.0995.

N /I N
| Zn (+) ICFC(), nBuNFe3H0 ||
y O/\ + > p O/\/

m CH3CN:DMSO = 1:9, 9 mA, 3 h, Np, 40 °C
o

1aw 2aa 3aw

Product 3aw was prepared by the general procedure E as brown oil (50.2 mg, 57%);
'H NMR (400 MHz, CDCl5) 6 7.68 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 7.24
—7.17 (m, 2H), 6.90 (t, J = 7.2 Hz, 1H), 6.78 (d, J = 7.6 Hz, 2H), 3.95 (d, /= 9.2 Hz,
1H), 3.84 (d, /=9.2 Hz, 2H), 3.48 (td, J=11.6, 2.4 Hz, 1H), 2.48 — 2.38 (m, 1H), 2.06
(td, J=12.4, 3.6 Hz, 1H), 1.82 — 1.69 (m, 2H), 1.53 — 1.40 (m, 2H). *C NMR (100
MHz, CDCls) & 158.8, 146.9, 132.3, 129.5, 128.4, 121.2, 118.9, 114.8, 111.3, 77.8,
76.1, 63.2, 30.0, 25.9, 19.4. HRMS (ESI) calcd for Ci9H;9NO, [M+H]* 294.1489,
found: 294.1497.
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A
| H Zn (+) |CFC(-), nBusNFe3H,0 ‘ | H
= N + > Z N .~
( CH3CN:DMSO =1:9, 9 mA, 3 h, N,, 40 °C /\
1ax 2aa 3ax

Product 3ax was prepared by the general procedure E as yellow oil (51.2 mg, 68%); 'H
NMR (400 MHz, DMSO-dg) 6 7.80 (d, J = 8.4 Hz, 2H), 7.75 (d, J = 8.8 Hz, 2H), 7.33
—17.25 (m, 4H), 7.20 (t, J = 6.8 Hz, 1H), 3.34 (s, 2H), 2.63 (s, 1H), 1.44 (s, 6H). 13C
NMR (100 MHz, DMSO-dg) & 154.5, 141.4, 132.0, 128.0, 127.8, 127.1, 126.4, 119.0,
108.9, 56.1, 46.8, 29.0. HRMS (ESI) calcd for Ci7HsN, [M+H]" 251.1543, found:
251.1546.

BN l N
| H Zn (+) |[CFC(-), nBusNFe3H,0 - | H
7 N + Z N~

E CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1ay 2aa 3ay

Product 3ay was prepared by the general procedure E as brown oil (53.2 mg, 61%); 'H
NMR (400 MHz, DMSO-d¢) 6 7.80 (d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H), 7.27
(d, J=4.8 Hz, 4H), 7.22 — 7.16 (m, 1H), 3.18 (s, 2H), 1.88 (t, /= 6.4 Hz, 2H), 1.82 —
1.68 (m, 4H), 1.59 (d, J=12.3 Hz, 1H), 1.47 — 1.37 (m, 2H), 1.29 — 1.20 (m, 1H). 13C
NMR (100 MHz, DMSO-dg) & 154.2, 141.3, 132.0, 128.0, 127.9, 127.3, 126.4, 119.0,
108.8,57.5,45.8,35.3,25.4, 21.4. HRMS (ESI) calcd for CyoH,,N, [M+Na]* 313.1675,
found: 313.1680.

N /l A
| P . Zn (+) |CFC(-), nBusNFe3H,0 || P
AN > R
o ( CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C o A

1aa 2ab 3az

Product 3az was prepared by the general procedure E as yellow oil (51.0 mg, 61%);
"H NMR (400 MHz, CDCl;) 8 7.32 (d, J= 11.2 Hz, 2H), 7.26 (d, J = 8.8 Hz, 2H), 6.95
(t, J=17.6 Hz, 1H), 6.86 (d, J = 7.6 Hz, 2H), 4.10 (s, 2H), 2.50 (s, 3H), 2.48 (s, 3H),
1.52 (s, 6H). '*C NMR (100 MHz, CDCl3) 8 159.1, 149.7, 139.1, 136.4, 134.8, 129.7,
129.6, 121.1, 118.4, 114.7, 110.6, 75.7, 40.8, 26.2, 22.8, 20.4. HRMS (ESI) calcd for
Ci9HyNO [M+H]" 280.1696, found: 280.1704.

A

= o/\/\/
X!
@\ Zn (+) |[CFC(-), nBuyNFe3H,0 o 3ba
= O/\( +

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C N
| —
o/\/\/

3ba’
3ba: 3ba'=1:1

Product 3ba and 3ba’ was prepared by the general procedure E as yellow oil (63.6 mg,
80%); 'HNMR (400 MHz, CDCl;) 6 7.57 — 7.51 (m, 1H), 7.48 — 7.36 (m, 4H), 7.31 —
7.19 (m, 5H), 6.94 (d, J = 5.6 Hz, 2H), 6.85 (d, J = 7.6 Hz, 4H), 4.11 (d, J = 1.6 Hz,
2H), 3.94 (d, J = 2.0 Hz, 2H), 2.54 (d, J = 5.2 Hz, 6H), 1.53 (d, J = 1.6 Hz, 6H), 1.45
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(d, J= 1.6 Hz, 6H). 13C NMR (100 MHz, CDCl;) & 159.0, 158.9, 152.4, 150.0, 141.7,
137.9, 136.1, 132.4, 129.7, 129.6, 129.5, 128.5, 128.3, 124.4, 121.1, 121.0, 119.1,
118.4, 114.68, 114.66, 110.5, 110.2, 76.6, 75.7, 40.9, 39.4, 26.1, 26.0, 23.3, 20.9.
HRMS (ESI) calcd for CigH;oNO [M+H]* 266.1540, found: 266.1536.

X! N
| Zn (+) ICFC(), nBuNFe3H,0 ||
S N/\ + > = N/\/
H ( CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C N
1af 2ad 3bb

Product 3bb was prepared by the general procedure E as white solid (50.2 mg, 51%),
M.p. =125 -126 °C; 'H NMR (400 MHz, CDCl;) 6 7.68 (q, J = 8.4 Hz, 4H), 7.55 (s,
4H), 7.25 (d, J= 7.6 Hz, 2H), 6.94 (d, J= 7.2 Hz, 1H), 6.89 (d, J = 8.0 Hz, 2H), 3.98
(s, 2H), 1.50 (s, 6H). 3*C NMR (100 MHz, CDCl;) 8 159.3, 147.9, 145.5, 137.0, 132.7,
129.5,127.7,127.10, 127.08, 120.9, 119.1, 114.8, 110.8, 77.0, 39.0, 26.2. HRMS (ESI)
calcd for Cp3H, NO [M+H]* 328.1696, found: 328.1705.

\/l N

| Zn (+) |CFC(-), nBuyNFe3H,0 ||

7 NN + > = N/\/
e N R
1aa

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

2ae 3bc

Product 3bc was prepared by the general procedure E as brown oil (57.7 mg, 64%); 'H
NMR (400 MHz, CDCl;) 6 8.71 (d,J= 8.4 Hz, 1H), 8.19 (dd, /= 8.0, 1.2 Hz, 1H), 8.10
(d, J=28.0 Hz, 1H), 7.81 — 7.72 (m, 2H), 7.66 (d, J = 8.0 Hz, 1H), 6.97 (t, J = 7.6 Hz,
2H), 6.55 (d, J=17.6 Hz, 2H), 6.46 (t,J = 7.2 Hz, 1H), 5.16 (t, /= 5.2 Hz, 1H), 3.66 (d,
J = 6.0 Hz, 2H), 1.66 (s, 6H). >*C NMR (100 MHz, CDCls) & 149.8, 149.1, 132.67,
132.65, 131.0, 128.7, 127.8, 126.8, 125.8, 125.0, 117.9, 115.6, 112.2, 108.3, 53.8, 41.5,
28.1. HRMS (ESI) calcd for C,;HpN, [M+H]* 301.1699, found: 301.1690.

N /I N
| Zn (+) [CFC(-), nBusNFe3H,0 ||

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1aa 2af 3bd

Product 3bd was prepared by the general procedure E as yellow oil (31.5 mg, 42%);
'"H NMR (400 MHz, CDCl3) 6 7.60 (d, J= 7.6 Hz, 1H), 7.45 (d, J= 4.0 Hz, 2H), 7.23
(dd, J=28.0,4.0 Hz, 1H), 7.18 (t, J = 8.0 Hz, 2H), 6.86 (t, /= 7.2 Hz, 1H), 6.80 (d, J =
8.0 Hz, 2H), 4.19 (s, 2H), 1.58 (s, 6H). 3C NMR (100 MHz, CDCl;) & 159.0, 150.0,
135.8, 132.8, 129.6, 128.1, 126.8, 121.1, 120.3, 114.9, 110.9, 75.5, 40.2, 25.7. HRMS
(ESI) calcd for C17H7;NO [M+Na]* 274.1202, found: 274.1205.

S /I N
| Zn (+) ICFC(), nBusNFe3H,0 |
= A + > = O/\/
© ( CH;CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C K

1aa 2ag 3be
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Product 3be was prepared by the general procedure E as yellow oil (47.0 mg, 55%); 'H
NMR (400 MHz, CDCl3) 6 7.91 (d, J= 8.4 Hz, 2H), 7.43 (d, /= 8.4 Hz, 2H), 7.17 (t, J
= 8.4 Hz, 2H), 6.85 (t,J = 7.2 Hz, 1H), 6.78 (d, J = 8.0 Hz, 2H), 3.88 (s, 2H), 3.82 (s,
3H), 1.40 (s, 6H). 3*C NMR (100 MHz, CDCl;) 6 167.2, 159.2, 152.5, 129.6, 129.5,
128.1, 126.3, 120.9, 114.7, 52.1, 39.4, 26.1. HRMS (ESI) calcd for C;sH,,0; [M+H]*
285.1485, found: 285.1486.

\/l \

| Zn (+) |CFC(-), nBugyNFe3H,0 |

= N/\ + > = N/\/
g N X

CH3CN:DMSO = 1:9, 9 mA, 3 h, Ny, 40 °C

1af 2ah 3bf

Product 3bf was prepared by the general procedure E as brown oil (47.5 mg, 52%); 'H
NMR (400 MHz, DMSO-dg) 6 7.85 (d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz, 2H), 7.01
(t,J=17.6 Hz, 2H), 6.59 (d, J = 7.6 Hz, 2H), 6.48 (t, J = 7.2 Hz, 1H), 5.21 (t,J=5.6
Hz, 1H), 3.25 (d, J = 6.0 Hz, 2H), 3.17 (s, 3H), 1.38 (s, 6H). *C NMR (100 MHz,
DMSO-dg) 6 153.9, 149.2, 138.3, 128.6, 127.1, 126.7, 115.5, 112.0, 54.5, 43.6, 39.6,
26.6. HRMS (ESI) calcd for C;7H,1NO,S [M+H]" 304.1366, found: 304.1359.

R -l N
| Zn (+) [CFC(-), nBUsNFe3H,0 _ Q

NN +
0 ( CH5CN:DMSO = 1:9, 9 mA, 3 h, Np, 40 °C

1aa 2ai 3bg

Product 3bg was prepared by the general procedure E as brown oil (20.4 mg, 30%); 'H
NMR (400 MHz, CDCl;) 6 8.57 (dd, J=4.8, 0.8 Hz, 1H), 7.63 (td, /= 8.0, 2.0 Hz, 1H),
7.40 (d,J=8.0 Hz, 1H), 7.25 - 7.21 (m, 2H), 7.13 = 7.09 (m, 1H), 6.94 — 6.84 (m, 4H),
4.14 (s, 2H), 1.49 (s, 6H). 3C NMR (100 MHz, CDCl;) 6 148.9, 136.3, 129.4, 121.3,
120.7, 120.6, 114.9, 41.7, 25.2. HRMS (ESI) calcd for C;sH;7NO [M+H]* 228.1383,
found: 228.1391.
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Part 7: NMR spectra of the products
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