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Design of the Experiment for Time-Dependent Electrochemical
Oxidative Coupling/Coupling-Cyclization of Indoles

Ziyan Zou t, Chengbo Sun T, Chunyan Liu, Xiaochi Li, Pengju Feng ~
College of Chemistry and Materials Science, Jinan University, Guangzhou 510632, China.

Abstract: The transformation reactions of indole derivatives are fundamental knowledge in organic chemistry. Using
electrons as clean reagents, electrochemistry serves as a sustainable alternative to traditional redox organic
transformations and received considerable attention in recent years. In this study, 3-aryl indole was used as raw
materials to realize dehydrogenation coupling and coupling-cyclization only by prolonging the electrolysis reaction
time. The reaction runs under mild conditions and the reaction operation is simple and safe. The reaction is efficient to
gain product in good yield and can be monitored by using thin-layer chromatography. There are various reaction
phenomena for students to observe. Moreover, the final product of the reaction is controllable via simply tuning the
reaction time. The experiment can be reproduced with similar efficiency after many times. All products are solid and
can be purified via silica gel column chromatography. Nuclear magnetic resonance (NMR) spectroscopy and high
resolution mass spectrometry (HRMS) were recorded to analyze the structure of products which also show different
fluorescence properties. Based on the basic knowledge of indole transformation chemistry, this experiment uses green
electrolysis strategies to develop practical synthesis methods for nitrogen-containing heterocyclic compounds, and
guides students to learn interdisciplinary knowledge of organic synthesis chemistry and physical chemistry, establishes
interdisciplinary knowledge awareness and pays attention to the frontiers of organic chemistry.
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2a 9k E A A, 0.5 mmol 5B a3k BUH B #1886 mg, F=ZF N90%, F*¥IRy = 0.89
(V(PE) : V(EtOAc) =10 : 1); NMR¥#E: "H NMR (300 MHz, CDCls, 25 °C, d): 8.06 (s, 2H), 7.71 (d,
J=6.5Hz, 2H), 7.65(d,J=7.2Hz, 4H), 7.52(t,J=7.2Hz, 4H), 7.44 (t,J=7.2 Hz, 2H), 7.23 (d,J=
6.5 Hz, 2H), 7.17 (t,J=6.5 Hz, 4H). *CNMR (75 MHz, CDCl3, 25 °C, 5): 136.0, 134.5, 130.4, 129.2,
127.9, 127.3, 126.1, 123.3, 120.6, 119.5, 116.0, 111.1. &4 #EFiEESE: HRMS (ESI-TOF) (m/z),
FRBE CosHaiNa ([M + H]Y) 385.1699, SZI61E385.1694.

3a iR B E AR, $N0.5 mmol R an] SREUE IR =M ~HTT mg, =% H81%, F=¥IR¢=0.55
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(m, 2H), 8.04(d,J=7.2Hz, 1H), 7.86(d,J=7.2Hz, 1H), 7.73 (d,J= 6.4 Hz, 1H), 7.50-7.41 (m, 3H),
7.33-7.30 (m, 3H), 7.21-7.19 (m, 1H), 7.13-7.01 (m, 3H), 6.84 (t,J= 6.4 Hz, 2H). '*C NMR (75 MHz,
DMSO, 25 °C, d): 176.5, 156.0, 142.0, 141.8, 139.3, 136.5, 133.3, 129.4, 128.7, 128.6, 128.4,
127.6, 127.0, 126.3, 125.7, 125.6, 125.13, 125.10, 124.6, 123.5, 121.2, 121.1, 118.3, 113.0,
67.3 1 70 HE IS B4 : HRMS (ESI-TOF) (m/z), EERAHCosHioN2 (M +HJ") 383.1543, SZEG{H383.1547.
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