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Principal synthetic scheme used in the research

• the elaborated method avoids drawbacks of protocols available in patent literature, namely a low 
yield and chromatographic purification of the final product, and stepwise workflow with the isolation of the 
intermediate (which can spontaneously release nitrogen followed by polymerization, making it difficult to 
scale up the reaction)

• in the case of but-3-yn-1-ol the formation of the target products occurs almost instantly, with 
vigorous nitrogen release; therefore, the former was added over the course of an hour at 0°C

• starting from the pyran ring, room temperature was insufficient, so the solvent was replaced with 
the higher-boiling 1,2-DCE

• the base – 2,4,6-trimethylpyridine, 1.0 equiv for O-nucleophiles and 2.0 equiv for N-nucleophiles (used 
as salts)

• the obtained chlorides were suitable for Pd-catalyzed 
carbonylation

• the methods for preparation of the corresponding acids were 
developed

• X = O hydrolysis with LiOH as the application of HCl led to the 
product of the ring-opening

• X = NH  hydrolysis with HCl gave the acid hydrochloride

• 1,2,4,5-tetrazines are well known electron deficient dienes in IEDDA reactions, giving highly functionalized 
pyridazines

Scope, yields, and scales for simple alcohols and amines

Further exploration of the reaction boundaries

CURRENT LIMITATIONS OF THE METHOD
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