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1-Azaazulenes are nonbenzenoid aromatic compounds which have potential biological 

activities and attractive physical and chemical properties. 

In most cases of 1-azaazulene syntheses, troponoids were used as starting materials. 

These methods are efficient, but troponoids are expensive and difficult to prepare.  

Recently, we have developed a synthetic method of indole through the ring-opening 

cyclization of spirocyclopropane followed by oxidation. 

We planed to synthesis 1-azaazulenes from spirocyclopropanes. Ammonia and CbzNH2 

can not react with spirocyclopropanes, so selecting the appropriate primary amine and  

the removal of R2 were very important.  

First, we attempted to synthesize 2-phenyl-1-azaazulene by using spirocyclopropane with 

benzylamine. However, the removal of benzyl group was unsuccessful.

Next, we examined the ring-opening cyclization of spirocyclopropane with amines 

possessing an easily removable group. The reaction with PMBNH2 and 2,4-DMBNH2

provided the corresponding product in high yields.  

After oxidation of PMB- and 2,4-DMB-substituted dihydropyrroles, we then investigated the removal of those groups. We found that 

the reaction of 2,4-DMB-substrate with anisole in refluxing TFA could provide the deprotected product in high yields.    

Finally, we examined the conversion of unprotected pyrrole into 1-azaazulenes. Bromination followed by elimination produced 2-

phenylpyrrolotropone, which was then converted into 4-chloro-2-phenyl-1-azaazulene by using phosphoryl chloride. With the product, 

we also achieved the synthesis of 2-phenyl-1-azaazulene by hydrazination and then treating with copper sulfate. 

Next, we examined the synthesis of nonsubstituted 1-azaazulene from nonsubstituted

spirocyclopropane. Bromination of deprotected pyrrole followed by elimination provided 

nonsubstituted pyrrolotropone and 2-bromo-pyrrolotropone.

Nonsubstituted pyrrolotropone couldn’t be converted into 1-azaazulene. On the other 

hand, the transformation of 2-bromo-pyrrolotropone provided 2-bromo-1-azaazulene.

We have developed the synthetic method of 1-azaazulenes from a non-troponoid starting 

material using the ring-opening cyclization of spirocyclopropanes with 2,4-DMB-amine.
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