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The Enantioselective Synthesis of 2-Indolyl-1-Nitro Derivatives 
and BODIPY Dyes 

  

  
Abstract: Due to indole’s prominent nature in pharmaceutical 
chemistry, many efforts have been done to synthesize wide variety 
of optically active 2-indolyl-1-nitro derivatives. Because of 
versatility of nitro group, these derivatives are useful intermediates 
for synthesis of tryptamines and 1,2,3,4-tetrahydro-β-carboline. In 
this study, 2-indolyl-1-nitro derivatives are synthesized via the 
Friedel-Crafts alkylation of indoles with nitroalkenes in the 
presence of quinine and 2-aminoDMAP based squaramide 
bifunctional organocatalysts. In the first part of study, reaction 
conditions are optimized by testing all organocatalysts and changing 
the solvent, temperature, catalyst loading as well as concentration.  
In the optimized condition, 19 different 2-indolyl-1-nitro derivatives 
were synthesized with different nitroalkenes and indoles. 
 

BODIPY dyes are very special compounds because of their structural versatility and applicability. In the second part 
of this study, a chiral BODIPY dye is synthesized with the enantioselective addition of BODIPY core to N-Me isatin in 
the presence of bifunctional organocatalysts. This enantioselective addition reaction is tested in the presence of 
different quinine based bifunctional squaramides. After finding proper organocatalyst, the reaction is optimized for 
other variables. In the optimized condition, 4 derivatives are synthesized with different isatins up to now.  
 

In the final part of the study, an interesting BODIPY dye point chiral-at-boron and carbon with a bent-shaped 
molecular geometry is synthesized through a two-pot, one step synthesis. Also, all chiroptical properties of this dye 
are investigated. 
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