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Heterocyclic ring formation is fundamental reaction in organic chemistry. One of the best ways to obtain 

heterocycles from alkynes is via cyclization reactions using transition metals as catalysts, for example palladium, 
platinum, gold, copper, titanium, tungsten and organolanthanides [1]. In the last decade, metal-catalyzed cyclization 
reactions have been increasingly replaced by elekctrophile-initiated cyclization [2]. For this reason we have investigated 
halogen-initiated cyclization reactions of various alkynyl 2-thioimidazoles to form imidazo[2,1-b][1,3]thiazine 
fragments. Unfortunately, halogen-initiated cyclization with 2-propynylthioimidazoles was ambiguous with side 
reactions, therefore metal-catalyzed reactions were tried. There are some examples of silver-catalyzed cyclization 
reactions of fused benzimidazoles in literature [3] where starting materials generate 6-exo-dig or 7-endo-dig ringclosure 
products. Therefore, our investigation of 2-propynylthiobenzoimidazoles for a catalyst started with various silver salts. 
Other group IB metal salts were also investigated and the best results were obtained with gold (I) chloride. Further 
investigation of cyclization reaction scope with various alkynyl 2-thioimidazoles was carried out using 10 mol% of 
Au(I)Cl in dichloromethane. 

Firstly, 2-propynylthiobenzoimidazoles were selected as model compounds in gold (I) – promoted nucleophilic 
closure to obtain new heterocyclic systems. It was hypothesized that alkynyl 2-thiobenzoimidazoles could form either 
five-membered or six-membered heterocyclic frameworks. It was detected that cyclization went throw 5-exo-dig and 6- 
endo-dig path, depending on the group R. Secondly, reactions with 2-propynylthioimidazoles and 4,5-dimethyl-2- 
propynylthioimidazoles were selective and gave desired imidazo[2,1-b][1,3]thiazine fragments. 

More details about selectivity, scope and limitations of the gold (I) – promoted nucleophilic closure reactions will 
be discussed in presentation. 

 

 
 

Fig. 1. General scheme of reactions. 
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