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Statement of the Problem: The indolizine nucleus is an important scaffold for the preparation of new pharmaceuticals which 
is present in various biologically active compounds identified as anticancer, anti-tuberculosis, analgesic and antioxidant 
agents. As a result, different approaches have been reported for their synthesis. Enzymes can be used as efficient catalysts in 
organic synthesis, with catalytic promiscuity which exhibits their selectivity for non-natural functional group. Herein we have 
investigated for the first time the catalytic activity of horseradish peroxidase (HRP) for a one-pot 1, 3-dipolar cycloaddition 
reactions, yielding indolizine compounds starting from pyridinium heterocycles, reactive halides and alkynes. The potential 
toxicity of newly synthesized indolizines, have been investigated on wheat seeds germination, wheat being considered as a 
model for the monocotyledonous species for research in molecular biology. 

Methodology & Theoretical Orientation: A number of fluorescent indolizines were prepared from pyridinium heterocycles, 
bromo acetophenones and alkynes via a one-pot three-component procedure using as biocatalyst the HRP commercial or 
extracted from Armoracia rusticana plant. The structures of the synthesized compounds were proved by chromatographic 
and spectrometric analysis. The biocatalytic mechanism was investigated by computational studies. The impact of indolizine 
solutions on wheat seeds germination was analyzed using confocal laser microscopy. The germination rate and root length 
were measured five days after the treatment. 

Findings: We have found that HRP could catalyze regioselective one-pot 1, 3-dipolar cycloaddition synthesis of indolizine 
compounds with different yields depending of the substituents of reactive halides. The cytotoxicity test of indolizines indicates 
that the synthetized compounds have no toxicity on wheat seeds germination. 

Conclusion & Significance: A newly bio catalyzed single step green synthesis of some fluorescent indolizines has been 
reported. Preliminary investigations regarding the toxicity of synthesized compounds showed no toxic effect against wheat 
seeds germination. More complex experiments regarding the indolizine’s toxicity will be performed.
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