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Abstract

Bismuth salts are widely used in organic chemistry and can be used as reagents or catalysts to achieve
various reactions. Based on the reaction properties of difluoromethyl sulfonium salts, the difluoro-
methylation reaction of nitrogen-containing heterocycles with difluoromethyl sulfonium salts was
investigated. It has been found that difluoromethyl sulfonium salt can release difluoromethyl nuc-
leophilic species under the action of cesium carbonate and nucleophilic addition of nitrogen hetero-
cycles, thereby achieving difluoromethylation of nitrogen-containing heterocycles.
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Figure 1. Synthesis of alkanes or olefins containing bifunctional groups
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Figure 2. Diagram of difluoromethylation of difluoromethyl sulfonium salt
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Figure 3. Nucleophilic difluoromethylation of aldehydes and ketones
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Figure 4. Chemical structure of insecticide Flupyradifurone and fungicide Sedaxane
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Figure 5. Difluoromethylation reaction of brominated difluoromethyl phosphonium salts with pyridinium salts
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Table 1. Difluoromethylation yields of pyridinium salts under different conditions
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Figure 6. Flow chart of difluoromethyl nitrogen heterocyclic compound formed from difluoromethyl phosphonium salt
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