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            Abstract
Aryl fluorides are widely used in the pharmaceutical and agrochemical industries1,2, and recent advances have enabled their synthesis through the conversion of various functional groups. However, there is a lack of general methods for direct aromatic carbon–hydrogen (C–H) fluorination3. Conventional methods require the use of either strong fluorinating reagents, which are often unselective and difficult to handle, such as elemental fluorine, or less reactive reagents that attack only the most activated arenes, which reduces the substrate scope. A method for the direct fluorination of aromatic C–H bonds could facilitate access to fluorinated derivatives of functional molecules that would otherwise be difficult to produce. For example, drug candidates with improved properties, such as increased metabolic stability or better blood–brain-barrier penetration, may become available. Here we describe an approach to catalysis and the resulting development of an undirected, palladium-catalysed method for aromatic C–H fluorination using mild electrophilic fluorinating reagents. The reaction involves a mode of catalysis that is unusual in aromatic C–H functionalization because no organometallic intermediate is formed; instead, a reactive transition-metal-fluoride electrophile is generated catalytically for the fluorination of arenes that do not otherwise react with mild fluorinating reagents. The scope and functional-group tolerance of this reaction could provide access to functional fluorinated molecules in pharmaceutical and agrochemical development that would otherwise not be readily accessible.
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                    Figure 1: Aromatic fluorination catalysed by 1.[image: ]


Figure 2: Substrate scope of the Pd-catalysed fluorination of arenes.[image: ]


Figure 3: Mechanism of fluorination catalysed by 1.[image: ]


Figure 4: Comparison of the positional selectivity of stoichiometric and catalytic fluorinations using 2′.[image: ]
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Palladium-propelled C–H fluorination
In the pharmaceutical industry, fluorine has long been added to organic molecules to improve the bioavailability of drugs. These molecules are also important in positron-emission tomography (PET) imaging and in the agrochemical industry. Although aryl fluorides are an important class of such molecules, general methods for the direct C–H fluorination of aromatic compounds are lacking. Here, Tobias Ritter and colleagues report that electrophilic fluorinating agents react with palladium(II) to generate a more active catalytic fluorinating agent. This agent can react with a range of unfunctionalized aromatic compounds directly, including several pharmaceuticals, and so provides access to a range of fluorinated compounds that were otherwise not readily accessible.
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