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Transition Metal Catalyzed Aromatic Fluorination
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Transition metal catalyzed selective aromatic fluorination was examined. Firstly, reactions

of aromatic palladium(II) complexes, which were synthesized and isolated, with fluoride ion

were explored. Nucleophilic substitution reaction at Pd to afford the Ar-Pd-F complexes

seems to be difficult because of less nucleophilicity of fluoride ion and less stability of Pd-F
complexes. But fortunately, we have found the reduction of Pd(II) phosphine complexes to
Pd{0) with use of fluoride ion, which is promising for a facile and effective method to

generate the low-valent transition metal species.
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Scheme 2. Catalytic Cycle of Aromatic Fluorination
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Pd%(PPhg)y + Ar-X == ArPAIX(PPhg), (1)
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Table 1
entry X L(ligand) 1 F-source solvent conditions results
1 Br 2PPhy; 1ta KF CHaCN 80°C,24h  recoveryof 1a
2 Br 2PPhy 1fa GsF CH;CN  80°C,24h recovery of 1a
3 OTf 2PPh; 1b CsF THF 80°C,24h  recovery of 1b
4 Br  2pPh; 1a TBAF THF 25°C,3h formation of PhyP=0
5 Br dppe 1c TBAF THF 25°C,3h formation of

Ph,P(O)CH,CH,P(O)Phy

Tf; uifluoromethanesulfonyl, TBAF; tetrabutylammonium fluoride
dppe; bis(diphenylphosphino)ethane
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