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A Convergent Paired Electrolysis Strategy Enables Cross-Coupling of
Methylarenes with Imines
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1. General Information

All reactions were carried out under Ar atmosphere unless otherwise noted. All
reagents and solvents were obtained from commercial suppliers and used without
further purification. Reactions were monitored by TLC on silica gel plates (GF2s4),
and the analytical thin-layer chromatography (TLC) was performed on precoated,
glass-backed silica gel plates. '"H NMR and '3C NMR spectra were recorded on a
Bruker AVANCE 111-400 spectrometer at room temperature. Chemical shifts (8) are
reported in ppm downfield from tetramethylsilane. Abbreviations for signal couplings
are: s, singlet; d, doublet; t, triplet; m, multiplet; broad (br). High resolution mass
spectra were obtained using an Agilent 6210 Series TOF LC-MS equipped with

electrospray ionization (ESI) probe operating in positive ion mode.

2. Reaction Condition Optimization
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solvent (4 mL), RT, Ar ‘

1a, 0.2 mmol 2a, 1.0 mmol
entry electrode mediator solvent electrolyte yield(%)”

1 RVC(+)-Pt(-) - CH;CN EtsNPFs 0

2 RVC(+)-Pt(-) TEMPO CH;CN EtsNPFs 0

3 RVC(+)-Pt(-) CpFe CH;CN EtsNPFs 0

4 RVC(+)-Pt(-) Pr3SiSH CH;CN EtsNPFs 32

5 RVC(+)-Pt(-) KsFe(CN)4 CH;CN EtsNPFs 0

6 RVC(+)-Pt(-) Pr3SiSH DCM EtsNPFs 6

7 RVC(+)-Pt(-) Pr3SiSH DMA EtsNPFs 54

8 RVC(+)-RVC(-) Pr3SiSH DMA EtsNPFs 67

9 RVC(+)-RVC(-) PhSH DMA EtsNPFs 0

10  RVC(+)-RVC(-) CH;COSH DMA EtsNPFs 0

11 RVC(+)-RVC(-) MeCOOCH.SH DMA EtsNPFs 0

12 Pt(+)-Pt(-) Pr3SiSH DMA EtsNPFs 30

13 RVC(+)-RVC(-) Pr3SiSH DMA "BusNCIO4 87(84)°
14  RVC(+)-RVC(-) Pr3SiSH DMA LiClO4 35

Reaction condition: 0.2 mmol 1a, 1.0 mmol 2a, 0.02 mmol mediator, 0.4 mmol
electrolyte, 4 mL solvent, Ar, constant current= 6 mA, 24 h. [b] Yields based on
analysis of the '"H NMR spectra of the crude product mixture using CHBr> as an
internal standard. [c] Isolated yield of 3a.




3. General Procedure for Cross-Coupling of Methylarenes with Imines

The test cube was charged with a stir bar, 0.2 mmol imines, 1.0 mmol methylarenes,
0.02 mmol triisopropylsilanethiol, 0.4 mmol "BusNCIO4 and 4 mL DMA. Then the
assembled electrodes were placed into the solution. The silica gel plug was sealed
with film. The mixture was electrolyzed at a constant current of 6 mA until the imines
was completely consumed. The RVC electrodes were ultrasonic washed with ethyl
acetate twice. The combined mixture was washed with H,O (25 mLx2), brine, dried
over NaxSQq, filtered, and concentrated under reduced pressure. The resulting crude
product was purified by silica gel column chromatography to afford the final

products.

J
J =
3a, 84% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3a, (84%, 45.9 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.36 — 7.18 (m, 8H), 7.12 (d, J = 8.2 Hz, 2H), 7.04
(dd, J=8.6, 7.4 Hz, 2H), 6.62 (t, J= 7.8 Hz, 1H), 6.45 (d, /= 7.6 Hz, 2H), 4.58 (dd, J
=8.2,5.7Hz, 1H), 4.12 (br s, 1H), 3.13 (dd, J = 14.0, 5.7 Hz, 1H), 3.01 (dd, J = 14.0,
8.2 Hz, 1H). 3*C NMR (101 MHz, Chloroform-d) & 147.23, 143.39, 137.64, 129.17,
128.98, 128.53, 128.50, 127.02, 126.68, 126.41, 117.44, 113.59, 59.18, 45.13.

HRMS (ESI) Calculated for C20H2o0N™ ([M+H]" ): 274.1590, found: 274.1594.

3b, 72% yield



The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3b, (72%, 41.9 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) & 7.30 (dd, J = 8.1, 4.9 Hz, SH), 7.15 — 6.99 (m, 6H),
6.68 (t,J=7.3 Hz, 1H), 6.52 — 6.43 (m, 2H), 4.59 (d, J = 6.3 Hz, 1H), 4.13 (br s, 1H),
3.12 (dd, J=13.8, 7.9 Hz, 1H), 3.05 (dd, J = 13.8, 8.0 Hz, 1H). 13C NMR (101 MHz,
Chloroform-d) & 161.84 (d, J = 244.7 Hz), 147.01, 138.96 (d, J = 3.1 Hz), 137.32,
129.11 (d, J = 17.7 Hz), 128.56, 127.92 (d, J = 8.0 Hz), 126.79, 117.66, 115.46,
115.25, 113.63, 58.62, 45.22.

HRMS (ESI) Calculated for C20HioFN™ ([M+H]" ): 292.1496, found: 292.1490.
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3¢, 71% yield

Br

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3e¢, (71%, 49.8 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 8 7.41 (d, J = 8.4 Hz, 2H), 7.31 — 7.15 (m, 5H), 7.11
—7.01 (m, 4H), 6.64 (t, J = 7.3 Hz, 1H), 6.42 (d, J = 9.5 Hz, 2H), 4.53 (dd, J = 7.8,
6.1 Hz, 1H), 4.09 (br s, 1H), 3.08 (dd, J = 13.9, 5.9 Hz, 1H), 2.99 (dd, J = 13.9, 8.0
Hz, 1H). 3C NMR (101 MHz, Chloroform-d) & 146.88, 142.48, 137.12, 131.64,
129.18, 129.04, 128.61, 128.22, 126.87, 120.71, 117.76, 113.63, 58.72, 45.01.

HRMS (ESI) Calculated for C20H19BrN™ ([M+H]" ): 352.0695, found: 352.0696.
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The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3d, (63%, 41.8 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 8.27 (d, J = 8.3 Hz, 2H), 7.68 (d, J = 8.2 Hz, 2H),
7.60 —7.51 (m, 3H), 7.42 — 7.31 (m, 4H), 6.93 (t, J= 7.3 Hz, 1H), 6.72 (d, J = 8.5 Hz,
2H), 4.93 (dd, J = 7.7, 6.1 Hz, 1H), 4.44 (br s, 1H), 4.19 (s, 3H), 3.41 (dd, J = 13.9,
5.9 Hz, 1H), 3.32 (dd, J = 13.9, 8.0 Hz, 1H). 3C NMR (101 MHz, Chloroform-d) &
166.93, 148.85, 146.83, 136.98, 129.91, 129.16, 129.02, 128.59, 126.88, 126.50,
117.77, 113.58, 59.09, 51.99, 44.80.

HRMS (ESI) Calculated for C22H22NO>* ([M+H]* ): 332.1645, found: 332.1649.
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3e, 86% yield

Me

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3e, (86%, 49.4 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.31 — 7.19 (m, 5H), 7.16 — 7.10 (m, 4H), 7.08 —
7.02 (m, 2H), 6.62 (t, J= 7.3 Hz, 1H), 6.46 (d, J= 7.7 Hz, 2H), 4.56 (dd, J = 8.2, 5.7
Hz, 1H), 4.10 (br s, 1H), 3.13 (dd, J = 14.0, 5.6 Hz, 1H), 3.00 (dd, J = 14.0, 8.3 Hz,
1H), 2.33 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 147.32, 137.81, 136.54,
129.24, 129.17, 128.96, 128.49, 126.62, 126.30, 117.36, 113.58, 58.89, 45.16, 21.08.
HRMS (ESI) Calculated for C21H22N" ([M+H]" ): 288.1747, found: 288.1743.
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3f, 53% yield

MeO



The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3f, (53%, 32.1 mg), a colorless sticky oil. 'H NMR
(400 MHz, Chloroform-d) 6 7.22 (dd, J = 13.6, 7.9 Hz, SH), 7.16 — 7.02 (m, 4H), 6.82
(d, J= 8.6 Hz, 2H), 6.61 (t, J= 7.3 Hz, 1H), 6.45 (d, J = 8.5 Hz, 2H), 4.53 (t, /= 6.9
Hz, 1H), 4.09 ( br s, 1H), 3.76 (s, 3H), 3.08 (dd, J = 13.9, 5.9 Hz, 1H), 2.99 (dd, J =
13.9, 7.9 Hz, 1H). *C NMR (101 MHz, Chloroform-d) & 158.54, 147.28, 137.74,
135.32, 129.19, 128.96, 128.45, 127.44, 126.59, 117.36, 113.88, 113.59, 58.58, 55.17,
45.17.

HRMS (ESI) Calculated for C21H22NO™ ([M+H]" ): 304.1696, found: 304.1695.

3g, 61% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3g, (61%, 40.3 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.42 (d, J = 8.5 Hz, 3H), 7.32 — 7.18 (m, 5H), 7.14
—6.99 (m, 4H), 6.62 (t, J = 7.3 Hz, 1H), 6.44 (d, J = 8.5 Hz, 2H), 4.54 (dd, J = 7.8,
6.1 Hz, 1H), 4.08 (br s, 1H) 3.09 (dd, J=13.9, 7.6 Hz, 1H), 2.98 (dd, J=13.9, 8.0 Hz,
1H), 2.12 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 168.34, 139.30, 137.50,
136.73, 129.16, 128.96, 128.50, 126.98, 126.68, 120.04, 117.47, 113.61, 58.71, 45.02,
24.48.

HRMS (ESI) Calculated for C22H23N>O" ([M+H]* ): 331.1805, found: 331.1809.
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The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3h, (71%, 49.8 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) & 7.41 (t, J = 1.7 Hz, 1H), 7.29 (dt, J= 7.8, 1.5 Hz,
1H), 7.24 — 7.13 (m, 4H), 7.10 — 6.96 (m, 5H), 6.57 (t, J = 7.3 Hz, 1H), 6.35 (d, J =
8.6 Hz, 2H), 4.45 (dd, /= 8.3, 5.7 Hz, 1H), 4.11 (br s, 1H), 3.03 (dd, J = 14.0, 5.6 Hz,
1H), 2.90 (dd, J = 14.0, 8.4 Hz, 1H). 3C NMR (101 MHz, Chloroform-d) & 146.90,
146.11, 137.09, 130.22, 130.14, 129.44, 129.13, 129.05, 128.63, 126.91, 125.12,
122.76, 117.80, 113.62, 58.88, 45.09.

HRMS (ESI) Calculated for C20H19BrN* ([M+H]"): 352.0695, found: 352.0699.

N” C
g&
3i, 68% yield

Br

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3i, (68%, 47.7 mg), a colorless sticky oil. 'H NMR
(400 MHz, Chloroform-d) ¢ 7.59 (d, J= 7.0 Hz, 1H), 7.43 (d, J= 7.7 Hz, 1H), 7.31 -
7.21 (m, 6H), 7.11 (t, J = 6.8 Hz, 1H), 7.03 (t, J = 7.9 Hz, 2H), 6.61 (t, J = 7.3 Hz,
1H), 6.36 (d, /= 7.7 Hz, 2H), 4.99 (dd, J=9.5, 3.9 Hz, 1H), 4.10 (br s, 1H), 3.30 (dd,
J = 143, 3.8 Hz, 1H), 2.75 (dd, J = 14.2, 9.5 Hz, 1H). 3C NMR (101 MHz,
Chloroform-d) 6 146.79, 141.80, 137.54, 133.03, 129.08, 129.01, 128.67, 128.63,
127.90, 127.85, 126.89, 122.90, 117.69, 113.54, 58.07, 42.76.

HRMS (ESI) Calculated for C2o0H19BrN* ([M+H]" ): 352.0695, found: 352.0697.
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3j, 51% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3j, (51%, 32.9 mg), a colorless sticky oil. '"H NMR
(400 MHz, Chloroform-d) & 7.83 — 7.73 (m, 4H), 7.50 — 7.40 (m, 3H), 7.29 — 7.19 (m,
3H), 7.14 (d, J = 8.0 Hz, 2H), 7.02 (t, J = 7.9 Hz, 2H), 6.60 (t, J = 7.3 Hz, 1H), 6.48
(d, J=7.7Hz, 2H), 4.74 (dd, J = 8.2, 5.7 Hz, 1H), 4.12 (br s, 1H), 3.22 (dd, J = 14.0,
5.6 Hz, 1H), 3.07 (dd, J = 14.0, 8.3 Hz, 1H). 3C NMR (101 MHz, Chloroform-d) &
147.27, 140.99, 137.57, 133.49, 132.82, 129.19, 128.99, 128.57, 128.38, 127.85,
127.65, 126.75, 125.95, 125.54, 125.10, 124.73, 117.54, 113.69, 59.42, 45.09.

HRMS (ESI) Calculated for C24H2oN™ ([M+H]"): 324.1747, found: 324.1752.

a N

H
3k, 48% vyield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3Kk, (48%, 26.8 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.30 — 7.20 (m, 4H), 7.12 — 7.08 (m, 4H), 7.03 -
7.00 (m, 2H), 6.67 (t, J = 7.3 Hz, 1H), 6.53 (d, J = 8.6 Hz, 2H), 4.75 (t, J = 6.7 Hz,
1H), 3.18 - 3.08 (m, 2H). '*C NMR (101 MHz, Chloroform-d) & 147.20, 144.59,
137.53, 129.26, 129.07, 128.42, 126.10, 125.89, 120.96, 117.58, 113.55, 55.19, 43.82.
HRMS (ESI) Calculated for CisHisNS™ ([M+H]" ): 280.1154, found: 280.1158.
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31, 77% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 31, (77%, 44.8 mg), a colorless sticky oil. 'H NMR
(400 MHz, Chloroform-d) & 7.33 — 7.18 (m, 8H), 7.11 (d, J = 6.8 Hz, 2H), 6.73 (t, J =
8.8 Hz, 2H), 6.36 (dd, J = 8.2, 5.2 Hz, 2H), 4.50 (dd, J = 8.1, 5.8 Hz, 1H), 3.90 (br s,
1H), 3.12 (dd, J = 14.0, 5.6 Hz, 1H), 2.98 (dd, J = 14.0, 8.3 Hz, 1H). 3C NMR (101
MHz, Chloroform-d) & 156.93, 154.59, 143.20, 137.56, 129.15, 128.58, 128.54,
126.94 (d, J = 38.6 Hz), 126.40, 115.38 (d, J=22.3 Hz), 114.45, 114.38, 59.78, 45.18.
HRMS (ESI) Calculated for C2o0Hi1oFN* ([M+H]" ): 292.1496, found: 292.1495.
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3m, 81% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3m, (81%, 49.7 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.26 — 7.13 (m, 8H), 7.03 (d, J = 8.1 Hz, 2H), 6.90
(d, J=8.9 Hz, 2H), 6.28 (d, /= 8.9 Hz, 2H), 4.46 (dd, J= 8.2, 5.7 Hz, 1H), 4.01 (brs,
1H), 3.06 (dd, J = 14.0, 5.6 Hz, 1H), 2.92 (dd, J = 14.0, 8.2 Hz, 1H). 3C NMR (101
MHz, Chloroform-d) ¢ 145.74, 142.85, 137.39, 129.14, 128.80, 128.62, 128.57,
127.20, 126.80, 126.35, 122.09, 114.69, 59.24, 45.04.

HRMS (ESI) Calculated for C20Hi9CIN™ ((M+H]"): 308.1201, found: 308.1207.
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3n, 54% vyield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3m, (54%, 32.7 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.34 — 7.18 (m, 8H), 7.12 (d, J = 6.7 Hz, 2H), 6.64
(d, J=9.0 Hz, 2H), 6.40 (d, J = 8.9 Hz, 2H), 4.50 (dd, J = 8.3, 5.7 Hz, 1H), 3.96 (br
s,1H), 3.66 (s, 3H), 3.11 (dd, J = 13.9, 5.6 Hz, 1H), 2.99 (dd, J = 13.9, 8.3 Hz, 1H).
3C NMR (101 MHz, Chloroform-d) 8 152.04, 143.66, 141.49, 137.79, 129.18, 128.52,
128.49, 126.99, 126.65, 126.48, 114.88, 114.62, 60.05, 55.67, 45.24.

HRMS (ESI) Calculated for C21H22NO™ ([M+H]" ): 304.1696, found: 304.1697.

30, 51% vyield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 30, (51%, 30.9 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) ¢ 7.39 — 7.08 (m, 10H), 6.77 — 6.54 (m, 3H), 6.32 (d,
J=8.7Hz, 1H), 4.79 (br s, 1H), 4.53 (t, /= 6.9 Hz, 1H), 3.80 (s, 3H), 3.11 (d, /= 6.7
Hz, 2H). 3C NMR (101 MHz, Chloroform-d) & 146.83, 143.52, 137.94, 137.29,
129.28, 128.44, 128.32, 126.93, 126.48, 121.09, 116.46, 111.21, 109.46, 59.45, 55.56,
45.26.

HRMS (ESI) Calculated for C2iH22NO™ ([M+H]" ): 304.1696, found: 304.1699.
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3p, 79% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3p, (79%, 48.2 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.28 — 7.02 (m, 8H), 6.95 (t, J = 8.7 Hz, 2H), 6.64
(t,J=7.3 Hz, 1H), 6.48 (d, J= 7.7 Hz, 2H), 4.62 — 4.46 (m, 1H), 4.09 (br s, 1H), 3.13
—2.96 (m, 2H), 2.33 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 161.69 (d, J =
244.7 Hz), 147.16, 139.96, 136.68, 133.45, 130.59, 129.15 (d, J = 23.2 Hz), 126.34,
117.50, 115.25 (d, J=21.2 Hz), 113.56, 58.95, 44.13, 21.08.

HRMS (ESI) Calculated for C21H21FN™ ([M+H]" ): 306.1653, found: 306.1658.

39, 81% vyield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3q, (81%, 52.1 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) & 7.29 — 6.98 (m, 10H), 6.65 (t, J= 7.3 Hz, 1H), 6.49
(d, J=8.5 Hz, 2H), 4.55 (t, J= 6.9 Hz, 1H), 4.05 (br s, 1H), 3.09 - 2.98 (m, 2H), 2.33
(s, 3H). C NMR (101 MHz, Chloroform-d) & 147.07, 139.81, 136.73, 136.23,
132.41, 130.55, 129.28, 129.04, 128.53, 126.33, 117.54, 113.55, 58.76, 44.21, 21.08.
HRMS (ESI) Calculated for C21H2iCIN* ([M+H]" ): 322.1357, found: 322.1351.
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3r, 61% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3r, (61%, 44.5 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) ¢ 7.39 (d, J = 8.3 Hz, 2H), 7.21 — 7.04 (m, 6H), 6.97
(d, J= 8.3 Hz, 2H), 6.65 (t, J = 7.3 Hz, 1H), 6.49 (d, J = 8.6 Hz, 2H), 4.55 (t, /= 6.9
Hz, 1H), 4.05 (br s, 1H), 3.10 — 2.94 (m, 2H), 2.34 (s, 3H). *C NMR (101 MHz,
Chloroform-d) 6 147.04, 139.77, 136.74, 131.48, 130.94, 129.29, 129.04, 126.33,
120.49, 117.56, 113.55, 58.69, 44.25, 21.08.

HRMS (ESI) Calculated for C21H21BrN™ ([M+H]"): 366.0852, found: 366.0856.

Me l
H

3s, 72% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3s, (72%, 43.3 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.14 (d, J= 7.9 Hz, 2H), 7.07 — 6.90 (m, 8H), 6.53
(t,J=7.3 Hz, 1H), 6.37 (d, J= 7.8 Hz, 2H), 4.44 (dd, J = 8.2, 5.6 Hz, 1H), 4.02 (br s,
1H), 3.01 (dd, J = 14.0, 5.4 Hz, 1H), 2.85 (dd, J = 14.0, 8.4 Hz, 1H), 2.24 (s, 3H),
2.23 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 147.39, 140.54, 136.46, 136.14,
134.65, 129.22, 129.19, 129.02, 128.93, 126.29, 117.28, 113.58, 58.88, 44.78, 21.09,
21.03.

HRMS (ESI) Calculated for C22H24N™ ([M+H]" ): 302.1903, found: 302.1903.
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3t, 61% yield
The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3t, (61%, 38.7 mg), a colorless sticky oil. 'H NMR
(400 MHz, Chloroform-d) 8 7.22 (d, J = 8.0 Hz, 2H), 7.11 - 7.04 (m, 6H), 6.82 (d, J =
8.6 Hz, 2H), 6.63 (t, /= 7.3 Hz, 1H), 6.47 (d, J = 7.7 Hz, 2H), 4.57 — 4.46 (m, 1H),
4.11 (br s, 1H), 3.79 (s, 3H), 3.08 (dd, J = 14.1, 5.7 Hz, 1H), 2.94 (dd, J = 14.1, 8.1
Hz, 1H), 2.34 (s, 3H). *C NMR (101 MHz, Chloroform-d) 8 158.33, 147.39, 140.46,
136.47, 130.15, 129.75, 129.21, 128.95, 126.32, 117.32, 113.89, 113.59, 58.99, 55.21,

44.27,21.09.
HRMS (ESI) Calculated for C2oH24NO* ([M+H]" ): 318.1852, found: 318.1847.

padts

3u, 79% yield, (1:1dr)

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3u, (79%, 47.6 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) & 7.34 — 6.92 (m, 11H), 6.57 (dd, J = 13.1, 6.9 Hz,
1H), 6.40 (dd, J = 35.5, 8.5 Hz, 2H), 4.50 (d, J = 5.4 Hz, 0.5H), 4.31 (d, J = 8.3 Hz,
0.5H), 4.13 (br s, 1H), 3.22 (dd, J = 7.4, 5.6 Hz, 0.5H), 2.97 (p, J = 7.1 Hz, 0.5 H),
2.31 (s, 1.5H), 2.27 (s, 1.5H), 1.31 (d, J= 7.2 Hz, 1.5H), 1.15 (d, J= 7.0 Hz, 1.5H).
HRMS (ESI) Calculated for C22H24N" ([M+H]" ): 302.1903, found: 302.1907.
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3v, 41% yield

The reaction was carried out according to the general procedure on 0.2 mmol scale
(24 h). The residue was purified by flash column chromatography (petroleum ether:
ethyl acetate, 100/1-50/1) to afford 3v, (41%, 22.7 mg), a colorless sticky oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.33 — 6.99 (m, 6H), 6.62 (t, /= 7.3 Hz, 1H), 6.48
(d, J=7.7 Hz, 2H), 6.29 — 6.23 (m, 1H), 6.01 (d, /= 3.1 Hz, 1H), 4.60 (d, /= 5.2 Hz,
1H), 4.28 (br s, 1H), 3.10 (dd, J = 15.2, 5.1 Hz, 1H), 3.01 (dd, J = 15.2, 8.5 Hz, 1H),
2.31 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 152.16, 141.70, 140.08, 136.66,
129.29, 128.97, 126.06, 117.38, 113.53, 110.25, 107.35, 57.14, 37.33, 21.07. Spectral
data are in agreement with the literature.

HRMS (ESI) Calculated for Ci9H20NO™ ([M+H]" ): 278.1539, found: 278.1544.

4. Mechanistic experiments

a) a-aminoalkyl radical J
A~ X
% \ﬂ r'-l H /;‘J )
NS undivided cell (6 mA) 36 . S r/‘\‘
= + h |
C T "BusNCIO,. PPr,SiSH AN A
N A 86% yield > N
N DMA (4 mL), RT, Ar oy u H
Z 754 HRMS [M+H']
% ﬂ Found 393.2321
N'd

Calcd. for 393.2325

The test cube was charged with a stir bar, 02 mmol
(E)-N-phenyl-1-(p-tolyl)methanimine 39.1 mg, 1.0 mmol 1.0 mmol toluene 92.1 mg,
0.02 mmol triisopropylsilanethiol, 0.4 mmol "BusNCIO4 and 4 mL DMA. Then the
assembled electrodes were placed into the solution. The silica gel plug was sealed
with film. The mixture was electrolyzed at a constant current of 6 mA for 24 h. The

resulting crude mixture was detected by ESI-HRMS.
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«104 |+ESI Scan
1.2 393 231
1
ng
[ix3
04

393.2553
0z

3932062 Fpm
0 ]

b) a-aminoalkyl radical trapping

/ ©/ XSOZPF‘ undivided cell (6 mA) EtOOC j’/ |
/( \ cooEt  "BUsNCIO,. PrsSiSH A N

X DMA (4 mL), RT, Ar J/ | H
PSS 6
HRMS [M+H*]

Found 310.1801
Calcd. for 310.1802

The test cube was charged with a stir bar, 0.2  mmol
(E)-N-phenyl-1-(p-tolyl)methanimine 39.1 mg, 1.0 mmol 1.0 mmol toluene 92.1 mg,
0.02 mmol triisopropylsilanethiol, 0.4 mmol "BusNClO4, 0.4 mmol 5 101.7 mg, and 4
mL DMA. Then the assembled electrodes were placed into the solution. The silica gel
plug was sealed with film. The mixture was electrolyzed at a constant current of 6 mA

for 24 h. The resulting crude mixture was detected by ESI-HRMS.

¥102 |+ESI Scan

45 310.0800
4 30, ]BUT

35
£

25 TR 31032 7103673
2

15
1

05
o

c) benzylic radical trapping

\NQ und|V|ded cell (6 mA) q
+
@ "Bu,NCIO,. PraSiSH
DMA (4 mL), RT, Ar .
TEMPO (2 equiv) 7,15% yield

The test cube was charged with a stir bar, 0.2 mmol
(E)-N-phenyl-1-(p-tolyl)methanimine 39.1 mg, 1.0 mmol 1.0 mmol toluene 92.1 mg,
0.02 mmol triisopropylsilanethiol, 0.4 mmol "BusNClO4, 0.4 mmol TEMPO 62.4 mg,
and 4 mL DMA. Then the assembled electrodes were placed into the solution. The
silica gel plug was sealed with film. The mixture was electrolyzed at a constant

current of 6 mA for 24 h. The mixture was electrolyzed at a constant current of 6 mA

15



for 24 h. The RVC electrodes were ultrasonic washed with ethyl acetate twice. The
combined mixture was washed with HO (30 mL x2), brine, dried over Na>SOs,
filtered, and concentrated under reduced pressure. The resulting crude product was
purified by silica gel column chromatography to afford compound 7 (7.4 mg, 15%
yield). 'TH NMR (400 MHz; CDCI3). '"H NMR (500 MHz, Chloroform-d) 8 7.56 —
7.05 (m, 5H), 4.75 (s, 2H), 1.55 — 1.28 (m, 6H), 1.18 (s, 6H), 1.08 (s, 6H). 3C NMR
(101 MHz, Chloroform-d) 6 138.32, 128.20, 127.43, 127.27, 78.73, 60.01, 39.74,
33.10,20.31, 17.13. Spectral data are in agreement with the literature.!

Cyclic Voltammetry Studies

CV was performed using solutions of substrate (0.01 mol/L) prepared in DMA with
"BusNCl1O4 (0.1 mol/L) as electrolyte. A glassy carbon disk electrode (diameter 3 mm),
a Pt wire (diameter 1 mm) and a SCE (fill the salt bridge with 1.5 mL electrolyte)
were used as the working electrode, counter electrode and reference electrode,

respectively. The scan rate was 100 mV/s.

0.1
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16



=
o

| —— PhMe
0.4-
< 0.3-
T
o
5 0.2-
O
0.1-
0.0- m—
0.0 0.5 1.0 1.5
Potential(V, Ag/Ag®)
_. 0.6
<
T
[¢})
£ 0.4-
-
O
0.2-
0.0 ———
0.0 0.5 1.0 1.5

Potential(V, Ag/Ag")




1.5

| —3a

-
o
1

=
(3]
1

Current/(A)

o
o
1
I

-0.5 -

-3 -2 -1 0
Potential(V, Ag/Ag*)

6. Copies of 'H NMR, 3C NMR Spectra

B, B B
— — o < [+2] n ~—
NO &SSO S = ==
ON—ON ok o e
20 1.5 1.0 10.5 100 9.5 9.0 85 80 7.5 70 65 6.0 3.0 4.0 3 3.0 2 2.0 1.0 0.0 1.0
f1 (ppm



EVSr—

BLESG—

-20

-10

20 10

30

L
Mho._‘

3

0.0 -0.5 -L0 -l

0.5

80

100 90

110

(ppm}

fl

£1000 8994 T“m.o
£1002 00'Li> .
£10Q0 ZeLL =g [
L=
&
- i
= 2
-
=]
i

A
L — g o 101 -
] F809f
89'5Z1 Lo
Z0 LTV F E ¥ &
05821 = e
£5'82)
86 w:\ ES f=
LL6E) = o
b ieL S/ p
BE mi\ = {2
£T il =
=
=3 o
2
©
e
2
=t =]
Frs
2 o
=]
ES {.=
= L=
B =
=
3 e
2 =

19



sy —
2985 —

€1000 89'9L \
€10d0 00°LL 7
€10002eLL

€9°€LL
szGLL
9v'SLL
99°LLL
6921 /
88'22L
96'22L
95'8zL
zo'6zh
oeeet”
zeLEL
se'gel
sees

Loyl —

€9°09} ~
90°€9L —

-20

-10

30 20

40

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

210

£1 (ppm)

20
=160

L0V
mow S
€6}

-0.5 -1.0 -1.5

0.0

5.5 5.
fl (ppm

6.0

1.5 1.0 10.5 10.0 9.5 9.0

12.0

20



LoGe—

TL85—

€000 89 wn/
£1005 00 :.ﬂ
£10a0 Ze'LL

EDELL—
9L L~
b0TE~

189Z1
T8~

(R4
vO'6CH
8L'6Z1
P el
Zhiel

2
ggorl/

Br

=10

20 10

30

80

90

(ppm)

180 17 160 50 40 130 120 110 100
fl

190

200

NH

e

JLMJJLMLML i

% 0'€
160

JL0'L

802
T€0')
480
AR
0Lz

-1.5

-1.0

5

Fo
T

9.0

10.0 9.5

T T T T
12.0 11.5 11.0 10.5

5

el

£1 (ppm)

21



ogrp—
66'16—

6065 —

£1000 88 wn/.
€1002 00 .E.N.
£10a0 geLL

85EL—
LLd—

059z}
889zl

65'8Z1—=
062t
sh'ezt
L6'6T1
mmcmr‘\

EB' 9P~
G 8kl —

£6'991—

el

-10

20 10

30

60

80

90

)

(ppm)

190 180 170 60 150 140 130 120 110 100
fl

200

HaC

=g0¢

=80}
~60')

%t.,o

=1L

7102
=p60
z61
v6€
~olg

=1.0: =15

-0.5

0.0

0.5

1.5 11.0 10.5 10.0

12.0

22



80he—

SLGp—

688G —

£1000 88 wm/
£1205 00 th.
€000 CeLL

Jalog
ze'9zl

B BT~
86’8zl
LEBZ)
7414

wmmm_\.
bgLEl
e irl—

HyC

-20

-10

20

30

80

90

)

(ppm)

200 190 180 T 160 130 140 130 120 110 100
£l

210

i

NH

o

CH,

o0k
wmmmc._‘

eog
960
/80

507
=560
=G6'|
Egop
“g0'g

9.0

11.5 1.0 10.5 10.0 9.5

12.0

1 (ppm)

23



LVGp—

LESS—
8985 —

£10Q20 88 wn/.
€102 00 .E.N.
€10a0 ge'Ls

B5ELL
el z
s

9€
65'9Z1

vwhNFV
S 8Cl-F
mmww_\
m_mw_.\.

Nmmm_\.

PLiE}

BT ikl —

P85 —

CH,

-10

20 10

30

80

90
)

(ppm)

110 100
f1

120

130

200 190 180

210

0
JMQJM

ELT
20l

vl
wt,m
Zhg

T

12.0 115

T

-2.4

1.0 -1.5

-0.5 -

0.0

0.5

1.0

10—

10.5 10.0

1.0

2.5

24



8Pz —

e0sr—

LLas—

€1000 89 .S.V
€102 00 .E.\
€10a0 CeLL

P i~
FO0CE—

89°9Z1
869z}

058z1-F
mmm:\
EINCA!
L 9E}
SE\
0E'GE

FEBIL—

-10

20 10

30

80

90
)

(ppm)

190 180 170 160 130 140 130 120 110 100
£l

200

210

Br

o
® —
Qr

F2011
Fiu

+0Le
960
€29
9T
=060
060

3.0 2.5 2.0

3.5

11.5 1.0 10.5 10.0 9.5 9.0

12.0

25



605r—

88'85—

€1000 00LL

€1000 89 wnW_
€10Q0 CeLL

oELL
084
Ll
ksl
L6921
eg'azl
SO6ZH
ebezl
Prezl
rLoel
el
B0°LEL—

Laphay
06'9p1~"

Br

20 10

30

120 110 100 90 80

130

200 190 180 170 180

210

{ppm)

fl

NH

Br

—

I

=1
Feso

Feiy

01z
MNS

£02T
>og9
G0}
2280

12.0 1L5

-2.0

=15

-0

0.0 -0.5

5

9.0

10.0 9.5

10.5

1.0

1 (ppm)

26



glzr—

L08S—

£10Q0 89 m:./
€122 00 hnﬂ
£10a0 ze'Ls

VS ELN
69'LLL
06 22
mmmm_/
5822
06 L2}
€98z}
198z}
10621
8062
Smﬂ.\
v5 L€
08 1p
sorl”

NH

Br

20 10

30

80

90
)

(ppm)

110 100
£l

120

130

180 170 160

190

6.0 5.5
1 (ppm

1.0 10.5 10.0 9.5 9.0

5

12.0 11,

12.5

3.0

27



60Gr—

IPBS—

£1000 89 m:./
€100 00 .:,N
£10a0 Ze'LL

BYEL—
PELLL—
eLvelt
ovszi
P& ST
S6'5C1
SL9zt
§9°4C
GB 4TI
ge'act
ig'8cl
66821
61621
I8 zel
B EEl
i54€1}
66'0F1
LTivl

-10

T T T T T T T T T T

190 180 170 160 150 140 130 120 100 90
1 (ppm

NH

T
200

10

T
110
a

Il

20 1.5 11.0105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 10 05 00

=lze

il

-0.5 -1.0 -1.5 -2

f1 (ppm)

28



8ty —

61’55 —

£1000 8994
€12a0 00 Rﬂ
€0 gell

SSELL
85 h:/
96'0C)
68'GZ)
ol wN_./.
[a4- 1N

L06Zh
mm,mN—N

€5 LEL—

65zl —
0z el —

120 110 100 90 80

130

200

1 (ppm)

~g0
€8’}
ST
ir20'g

-0.5 -1.0 -1.5 -20

1.0 05 0.0

f1 (ppm)

120 115 11.0 105100 9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15

29



8Lgr—
8.65—

8994
00 RW
CELL

8erll
SE Ll
1761
mvm:u‘
ov 92l
L 9Z)
gLzl
75 8L
85971
5162L
95 51

0z pl
95 mvﬁﬂ

B V5L~
©895L—

M0 200

-10

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10
f1 (ppm)

190

=80}
=90}

%Nm.o
=01}

~£07
L
g0z
Negrs

2.0 11.5 110 10.5

0.5 =10 =1.5%200; 2.5

1.0 0.5 0.0

5

2.9 2.0 1.

3.0

3.5

9.0

10.0 9.5

{ppm)

fl

30



POSr—
PEES—

89'94
0o .:W
(A5 ¥

69pL—
60CTH
mmmm—/
08'9Z1
0ZLZh—
1582}
c9'8Zh
08'8Z1
rLBZL
6ELEL
mmmﬁ\\\

rLSvE

Cl

-10

T
90
)

(ppm)

T
100
f1

T
110

T
140

T
150

T
180

T
200

T
210

CH3

=#80)
L0

=¢€0¢

Faro

=601

90T
=98l
=802
2208

-0.5 -1.0 -1.5

0.0

0.5

50
)

\ppm)

5.5
f1

11.5 11.0 10.5 10.0 9.5 8.0

12.0

31



T 0900 NOD0®m oo
S BIETLIREIRL wowo 0 o =
o 0 — 1= 0300 00 (O 5O < < £ (e, o) (4o o4
b YisdAaaaNaTE e w o w o
= II2CCoCoSfc-c =R @ 8 =
| [ e S~ [
CHa
|
¢!
NH O
1 (| ’
Ll
J L .
T T T T T T T T T T T T T T T T T T T T T T
00 190 10 170 160 150 140 130 120 110 100 %0 50 70 60 50 40 30 20 10 0 -10

f1 (ppm)

O NH
o}
e,
—— e [ - -
o
[} © o N O @ (=]
=] @ O e <o o
12.0 1.5 11.0 105 100 95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0 -15

f1 (ppm)

32



9er—

95'55—
SPes—

8994
oo RW
CELL

9% 601
E:M
arell
60'1ZL

87 %1
Swer
208l

ﬁmﬁw
e

62 8L
ye'el”

5epl—
€89kl —

20

T

210 200

0o -10 -20

10

70 60 50 40 30

80

180 170 160 150 140 130 120 110 100 90

190

1 (ppm)

E

HiC

=p0¢

Fele

-ob'k

=901

20T
~0LL
#Sl'c
ricse

T

12.0 11.5

-1

10 05 0.0 -05

15

1 (ppm)
33

11.0 10.5 10.0 95 9.0 85 80 75 70 65 B0 55 50 45 40 35 30 25 20



— COVWDRONT OWT G

& —HOFONOD D~ 0 ol om 0 © @
ag EQOOoOa®m®O ~owo [k=L] & e 8
©o THAOOAUNN === & ) @ i —
- B e i R [ I ~ ~
Vi OSSN N2

F ]
O "
HaC

220 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

cl l
O NH/@
H;C
iR moo o iy
wn
(=1 0 Y] wn ~ ()
S o0 S o =] S
115 11.0 10.5 100 95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -1.0 -1.5

f1 (ppm)

34



Wle—

WCbr—

9.85—

GEChL—
PeLlL—
€e wwﬁ/

Cl

H4C

T

-10

120 110 100 90 80 70 60 50 40 30 20 10

140 130

180 170 180 150

190

220 210 200

1 (ppm)

|

A

9
-~ ’e

Br.

HLC

=¢Te

k22

Fego

=071

=402
50’}
80T
bigg
g8l

125120 11.5 11.0 105100 85 90 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0

-0.5 -1.0 -1.8

f1 (ppm)
35



80'le—

ST —

6985 —

8994
00 E.W
CeLL

4TINS
95 LLLN,
67021~
pogeas

ORI
6Z'6Z1

V6 0EL 7
apiar/
PL9EL"
116EL"

0 ipL—

Br.

H4C

210 200

-10

180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

190

HiC

NH

HyC

/S0
L0t
=90'}
g0

Fss0

2ol

/g
960
7618
A

-0.5 1.0 1.5

1.0 05 0.0

f1 (ppm)

120 115 11.0 10.5 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15

36



€0l
mo.,‘mv‘

8L —
88’85 —

€1000 89 me
Ple/a'e] oo.hm\w
€0 geLl

85 ch—
8T LI
62 821

£EECL
COEZL
6L6Zl

HyC

-10

140 130 120 110 100 90 8 70 60 50 40 30 20 10

150

180 170 160

190

220 210 200

1 (ppm)

J
~ ey

HiC

H;C

=z0°¢

»80'1
~80']

6672
Moy
S0k

s86)
=660
=202
509
80T

-1.0

-0.5

12.0 11.5 11.0 10.5 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)

37



@ O OV TN OO

© D IICRNDD SDID No® @

© o8O TDBVE oo o0 ) o

i3] T Foscdan =22 I~ © @

= T IEEESES BFE T g N e ©
[ N Y S |

— 5521
—a4427
21.09

20 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 60
f1 (ppm)

.
S0

.‘L i T O
~ [=¥= Qo — [}
o (s it S

50 40 30 20 10 0o -0

[

i
o [ToX]
=] L6

11.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0

38

25 20 15 10 05 00 -05 -10



w9l ~
2896l ~
e

79'6P~
aeip

5929~
S5€97

89°9L
00LL
el

QS ELL

i
Ll N:N.
G592

8 wwﬁy.
9z izl w
€e gl
L4 2L
o] =743
gL'ezL
9’8zl
88zl
G821
B6'EZL
horaie 1%
POl
LZETL
G962l
0gekL
leekl
9z ikl
BS il

CH;
NH

H3C

210 200

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

/]
S

T

F0¢

Fere

Wﬂw.o

FGo'L

2080
2080
G6'L
60

Feeo

-1.0

T

T T T T T T T T T T T T T T T T T T T T
12.0 11.511.010.5 100 95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20

T

10 05 00 -05

1.5

1 (ppm)

39



e—

geLeE—

PLLS—

8994
oo,nnW
CELL

SEL0L—
GZ0k.—
€5ELL—
8T Ll —

9094~
LB~
6262L

wm,wmrﬂ
80°0rL

o\.,:uﬁ\
oz ipl—
9LTEL~

HC

-10

180 170 160 150 140 130 120 110 100 90 &8 70 60 50 40 30 20 10

190

0 210 200

1 (ppm)

801l
8Ll
9C'l
6¢'l
vl
vyl
FA
05l
sl

e\ e

SLY—

8lLL
0c'L
lc'L
Gc'L
9C'L
8Cc'L
8C'L
0g'L

WL

009
06’9
0€'9

Fest

Frov

10 05 00 -05 -10

15

85 80 75 70 65 60 55 50 45 40 35 30 25 20

9.0

10.0 95

40



N oo~

™ O« MO NNO 0 - ¥ o -
0 W~ Db 000 = [ (i
[N ENEN] 06 00 N IN O =} [ B o~
- o~ [Ny . © [ -
| ~\ =\ | | | [

T T T T T T T T T T

T T T T T T T T T
%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

6. References

1.Y. Yasu, T. Koike, and M. Akita, Adv. Synth. Catal. 2012, 354, 3414-3420.

41



