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Batch/continuous flow iron-catalyzed C-H functionalization for the synthesis of bioactive peroxides
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Iron is the most abundant metal on a planet earth after aluminum. The use of iron is a renaissance for the scientific community 
as the salts of iron are inexpensive, nontoxic, bench stable and easily available. The application of iron can be found in the 

synthesis of various intermediate in the pharmaceutical, cosmetics, fine chemicals, food, and agrochemicals industry. In recent 
years, iron-based catalysis via C-H functionalization has been significantly focused on C-C and C-N bond formation. Refining 
of the chemical processes into completely green approaches are major challenges in chemical industry. Chemical synthesis 
in continuous flow is considered as sustainable synthesis and it offer several advantages over traditional batch synthesis 
including ease of scale-up, highly selective, preform the reactions safely at extreme pressure and temperature, fast reactions, 
highly exothermic reactions, explosive reactions and reactions that involve energetic intermediates. In the last decades, many 
chemical reactions were successful in continuous flow processes towards the synthesis of fine chemicals, active pharmaceutical 
ingredients (APIs) and applied materials. Thus, development of iron catalyzed reactions under continuous flow in particular 
C-H functionalization is one of the challenges in chemical processes. Batch mediated C-H functionalization of 2-oxindole 
using Co and Cu has led to the respective peroxides under heating or in high catalyst loading, requires ligands. Furthermore, 
the use of the hazardous peroxides under batch reaction in large scale synthesis is unsafe. In collective report till today, missing 
part of the iron is oxidative C-O bond formation via C-H functionalization processes. Herein, we report the iron-catalyzed 
dehydrogenative cross-coupling of carbonyl compounds with aliphatic peroxide was developed under mild conditions. A 
library of linear alkylated and arylated peroxides are synthesized in good to excellent yield. This method is highly selective and 
general for a range of biologically important derivatives of 2-oxindole, barbituric acid and 4-hydroxy coumarin with a good 
functional group tolerance and without the cleavage of the peroxide bond. This peroxidation reaction is up-scalable to grams 
and also synthesizable in continuous flow with increased safety in short duration. Mechanistic investigation reveals Fe-(II) 
undergoes redox type process to generate the radical intermediates, which subsequently recombine selectively to form the 
stable peroxides. The potential of peroxides is evaluated by cell viability assay and found to exhibit the good anticancer and 
antimalarial activity.
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Figure: Highlights of the iron catalyzed C-H functionalization.
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