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organic mediators
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Table 1 The oxidation potential of triphenylamines

[17-18]

Entry R R’ X Y Z E,/V (vs. NHE)’ Aldehyde selectivity/%
1 OCH, OCH, H H H 0.76 -
Br Br H H H 1.30, 0.79" 96"
3 Br Br Br H H 1.42 -
4 Br Br Br Br H 1.56 -
Br Br Br Br Br 1.74 og° !
NO, NO, H H H 1.80 -
7 Br NO, H H H 1.013° 90!

* Work electrode(Pt), counter electrode(Pt), reference electrode(Ag/AgNO;), solvents(CH;CN), supporting electrolyte(0.1 mol L™’

LiClO,). E,, have been recalculated vs. NHE.
a. The potential reference to Ag/AgNO;;

b. 5 mmol p-methoxybenzyl alcohol with 1 mmol mediator and 20 mmol 2,6-lutidine;

¢. 5 mmol p-bromobenzyl alcohol with 1 mmol mediator and 20 mmol 2,6-lutidine;

d. 20 mmol L™ p-methoxybenzyl alcohol with 1 mmol-L™" mediator.
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Fig.2 The structure of triphenylamine compounds
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Table 2 The oxidation potential of aromatic alcohols with

different substituents

Entry Aromatic alcohols E/V (vs. NHE)'
. mco@&[pﬂ 1.72,1.26°
’ @CHZOH 2.49
3 Br@CHZOH 2.35
4 CIO—CHZOH 2.44
cl CH,0H
5 2.50
al
6 HOHZCOCHZOH 223

* Work electrode(Pt), counter electrode(Pt), reference
electrode(NHE), solvents(CH;CN), supporting electrolyte
(0.1 mol-L ' LiClO,,).

a. The potential reference to Ag/AgNO;.
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Fig.3 The mechanism of the electrooxidation of benzyl alcohol

mediated by triphenylamines
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Fig.4 The structure of carbazole compounds
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Table 3 The oxidation potential of carbazole compounds

[28-29]

2

Entry R R E,/V(vs. Ag/AgNO;)’ Selectivity of aldehyde/%"
1 OCH, 0.717 -
2 NO, H 1.051 -
3 Br 1.282 85
4 OCH, 0.691 -
5 Br H 0.985 -
6 Br 1.199 85
7 OCH, 0.660 -
8 H H 0.953 -
9 Br 1.164 74
10 OCH, 0.614 -
11 OCH, H 0.905 -
12 Br 1.057 57

* Work electrode(GC), counter electrode(Pt), reference electrode(Ag/AgNO;), solvents (CH;CN/CH,Cl, (4/1, ¢)), supporting

electrolyte(0.2 mol-L ' LiClO,).

a.20 mmol-L™ p-methoxybenzyl alcohol with 1 mmol-L™" Mediator.
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Fig.5 The mechanism of indirect electrooxidation of alcohol

mediated by TEMPO
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Fig.7 The oxidation potentials (V vs. SCE)* of TEMPO and its derivatives

* Work electrode (GC), counter electrode (Pt), reference electrode (saturated calomel electrode (SCE), solvents

(150 mmol-L™", Robinson buffer at pH=7).
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Table 4 TEMPO-mediated electrooxidation of aromatic

alcohols
Entry Organic mediator Selectivity /%
1 TEMPO 83"
2 ACT 88"

a. 50 mmol p-methoxybenzyl alcohol with 2.5 mmol
TEMPO and 1.5 mL 2,6-lutidine;

b. 0.1 mol'L ™' benzyl alcohol with 2 mmol-L™" ACT.
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Table 5 The oxidation potential of triarylimidazole compounds

Entry R' R’ E,/V (vs. Ag/AgCl)
1 Br H 1.26
2 Br OCH, 1.00
3 Br Br 1.30
4 OCH, H 1.15
5 OCH; OCH; 0.89

* Work electrode(GC), counter electrode(Pt), reference
electrode(Ag/AgCl), solvents(CH;CN), supporting
electrolyte(0.1 mol-L ™' LiClO,).
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Progress on the Catalytic Activity of Nitrogen Heterocyclic
Compounds in the Electrooxidation of Benzyl Alcohols

ZHOU Min-ling"’, CHEN Ke"’, PENG Wu-jin'"?, WANG Meng-hui'’, ZHU Ying-hong"*
(1. College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310032, China, 2. Petroleum
and Chemical Industry Key Laboratory of Organic Electrochemical Synthesis, Hangzhou 310032, China)

Abstract: Selective oxidation of aromatic alcohols to corresponding carbonyl compounds (aldehyde or ketone)
has been one of the biggest challenges facing chemical researchers. The indirect electrochemical synthetic method
is a widespread strategy for the electrooxidation of aromatic alcohols, and it is an effective approach to improve
the selectivity by regulating the structure of organic mediators. In this manuscript, several types of organic
mediators containing different frameworks and their applications in the electrochemical oxidation of alcohols are
reviewed. Their structures and oxidative mechanism are also summarized. Furthermore, how to improve the
stability, solubility and catalytic activity of organic mediators to achieve controllable oxidation of alcohols are
elaborated.
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https://doi.org/10.1021/jo00388a038
https://doi.org/10.1021/jo00289a016
https://doi.org/10.1021/jo00007a031
https://doi.org/10.1021/jo00007a031
https://doi.org/10.1016/j.electacta.2013.10.093
https://doi.org/10.1016/j.electacta.2013.10.093
https://doi.org/10.1016/j.electacta.2013.09.070
https://doi.org/10.1002/cssc.201100601
https://doi.org/10.1055/s-2007-991070
https://doi.org/10.1002/elan.201600141
https://doi.org/10.1021/ja410865z
https://doi.org/10.1021/ol300195c
https://doi.org/10.1021/jo302309m
https://doi.org/10.1016/j.electacta.2014.07.105

	1 三苯胺类媒质
	1.1 三苯胺电化学性质
	1.2 三苯胺类化合物在醇电氧化转化中的应用

	2 咔唑类媒质
	2.1 咔唑电化学性质
	2.2 咔唑类化合物在醇电氧化转化中的应用

	3 TEMPO类媒质
	3.1 TEMPO电化学性质
	3.2 TEMPO在醇电氧化转化中的应用
	3.2.1 取代基功能
	3.2.2 助催化剂
	3.2.3 反应体系


	4 咪唑类媒质
	4.1 咪唑类电化学性质
	4.2 咪唑类化合物在醇电氧化转化中的应用

	5 结语
	参考文献

