
Abstract of doctoral dissertation 

Synthesis and the „oxygen-to-carbon” rearrangement reactions  

of the vinyl ethers, allenyl ethers and alkoxydienes.  
 

Author: M.sc. Anna Maria Domżalska-Pieczykolan  

Supervisor: Prof. Bartłomiej Furman 

Due to the presence of electron-enriched double bond, vinyl ethers are molecules of great 

importance for organic chemistry. They exhibit unique properties and undergo a variety 

of transformations leading to structurally diverse, complex molecules. This makes them exceptionally 

valuable as synthetic building blocks and desirable for synthesis.  

One of the key transformations of vinyl ethers are rearrangement reactions.  

The best known enol ethers reorganization reactions is the [3,3]-sigmatropic rearrangement  

of allyl-vinyl ethers, known as Claisen rearrangement and equally interesting [1,3]-sigmatropic  

(oxygen-to-carbon) rearrangement, called Ferrier-Petasis rearrangement. However, as far as the Claisen 

rearrangement is concerned, it is widely studied and plays a key role in the target oriented synthesis, 

thus the oxygen-to-carbon rearrangement, despite its potential, it is the subject of far fewer literature 

reports .  

Conisidering the current state of knowledge concerning the oxygen-to-carbon rearrangement 

of electron-rich olefins and high potential of these transformations, the main objective of the research 

described in this doctoral thesis was the development of the Ferrier-Petasis methodology. Structurally 

diverse olefins, containing a conjugated – alkoxydienes or a cumulated – alkoxyallenes system  

of carbon-carbon double bonds were used as substrates in the conducted research.  

The results obtained in the course of this studies were a stimulus to extend the original 

purpose and use the rearrangement reaction of vinyl ethers and their derivatives as a key step 

in sequential transformations. On the other hand, the limited availability of substituted vinyl ethers, lack 

of universal methods enabling the selective modification of simple vinyl ethers, as well as the desire 

to extend the applicability of the developed methodology of the rearrangement reaction, were the basis 

for proposing modification of benzyl-vinyl ethers, based on the Heck's reaction. 

 

During the research described in this doctoral dissertation, the following was developed: 

(1) reaction conditions for Lewis acid catalyzed vinylogous type rearrangement reaction  
of O-1,3-dienyl ethers; 
 

(2) reaction conditions of direct and selective transfomation of esters into ketones and alkenes 
based on the rearrangement reaction using Tebbes reagent as both olefination agent  
and catalyst; 
 

(3) innovative methodology for the synthesis of α-substituted acroleines, based on AgSbF6 
catalyzed alkoxyallenes rearrangement reaction which was used as a key step in direct 
sequentional direct transformations; 
 

(4) effective and selective protocols for the alpha and beta arylation of electron-enriched benzyl-
type vinyl ethers based on palladium (II) catalyzed Heck reaction.  

 


