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This thesis has been demonstrated the practical applications of an electrochemical 
microreactor to electroorganic synthesis in order to establish an integrated system for cleaner 
and characteristic organic synthesis. The proposed novel systems can be carried out only by 
using the electrochemical microreactor, which cannot be performed by conventional batch 
type reactors. This thesis consists of six chapters.  
In Chapter 1, general introduction for microreactor technology, electroorganic synthesis and 

their synergy as well as outline of this thesis are described.  
 In Chapter 2, anodic phenol-arene C,C cross-coupling reaction on boron-doped diamond 
(BDD) electrode in hexafuloro-2-propanol (HFIP) has been described. At first, the reaction 
was performed using electrochemical microreactor in order to guarantee that the microreactor 
provide a comparable performance to batch type reactor. Next, it was shown that the 
microreactor is capable of reaction condition screening due to its short-reaction time and 
small reaction scale. 
 In Chapter 3, with the results of Chapter 2 in mind, exploring an alternative solvent for HFIP 
has been performed because HFIP has significant cost and its environmental footprint is 
dramatic. As results, it was found that the reaction can be carried out in acetic acid and formic 
acid containing methanol. Furthermore, the roll of methanol addition was investigated by 
using electrochemical measurments. 
In Chapter 4, redox-combined reaction system for a synthesis of diaryl-ether structure has 

been demonstrated. The extremely narrow electrode distance of the microreactor enables to 
proceed this sequential redox reaction to give desired product in moderate yield. In contrast, 
this reaction system could not be achieved by using a conventional batch type reactor and 
only the dienone-aryl ether as an intermediate was observed. 

In Chapter 5, multistep-reaction via o-benzoquinone generation has been demonstrated. The 
use of the microreactor enabled to handle o-benzoquinone as a short-lived molecule easily. 
First of all, generation of o-benzoquinone from anodic oxidation of catechol and following 
reaction with 4-isopropylbenzenethiol was performed using the microreactor. As a result, the 
microreactor gave better yield than that using batch type reactor. Subsequently, the effect of 
anode material, catechol concentration, flow rate, and current density for o-benzoquinone 
generation and following reaction were investigated. In addition, electrochemical 
measurements were conducted in order to analyze the results obtained. 

In Chapter 6, the summary and further aspects of this work are described.


