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State of art 

Synthesis of Xanthones, Thioxanthones, and Acridones  by the Coupling of Arynes and Substituted Benzoates 
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Aryl Methyl Sulfides as Substrates for Rhodium-Catalyzed Alkyne Carbothiolation: Arene Functionalization with 

Activating Group Recycling 



•  Transition-metal-catalyzed CS bond activation for CC and C–heteroatom bond formation 
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State of art 



Previous work of the team 

       Regio- and stereoselective synthesis of 2-cyclopentenones via a hydrogenolysis-terminated 

Heck cyclization of ß-alkylthio dienones 

 

 

 

 

 

 

 

 

Palladium-catalyzed/copper-mediated desulfitative annulation of 2-methylthiobenzofurans 

with 2-hydroxyphenylboronic acids 

 

B. Liu, G. Zheng, X.Liu, C. Xu, J. Liu, M. Wang, Chem. Commun. 2013, 49, 2201 

J.-X. Liu, Y.-J. Liu, W.-T. Du, Y. Dong, J. Liu, M. Wang, J. Org. Chem., 2013, 78, 7293; 

 



Overview 

• Strategy : Take advantage of :    the synthetic power of functionalized ketene dithioacetals  

the tremendous applications of arynes in cyclization reactions 

 
         Use Pd-catalyzed CS activation as the key to developing an annulation between arynes and α-carbamoyl ketene 

         dithioacetals 

 

 

• Interests : Effective synthesis 2-quinolinones which have provoked great interest in chemical and biological field 

         Possible versatile transformations of the 4-functionalized 2-quinolinones 

 

• Challenge : Avoid the addition of the strongly nucleophilic sulfur atom to the arynes and instead favoring insertion of the 

arynes into the CS bond. 

 



Screening of the reaction conditions  

 



Scope of the ketene dithioacetals 



Scope of arynes 



Mechanism 



Applications 

• Palladium-catalyzed crosscoupling with phenylboronic acid in the presence of copper(I)-thiophene-2-carboxylate 

• Direct substitution of the 4-methylthio group of with phenylmethanamine give the 4-amino quinolinone 

• Synthesis of the pyrimidoquinolin-5-one by the condensation with acetimidamide 



Conclusion 

 Development of a novel and efficient palladium-catalyzed protocol for the synthesis of 2-

quinolinones 

 

 

 First example for the reaction of arynes with thioorganics based on palladium-catalyzed CS 

bond activation 

 

 

 Functionalized 2-quinolinone as useful building blocks 

 

 

 Discovery of the facile CS bond activation should lead to some new and efficient palladium-

catalyzed transformations 

 

 

 Work on the applications, extension of the scope, mechanistical studies are ongoing 


