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BrettPhos Ligand Supported Palladium-Catalyzed C�O Bond
Formation through an Electronic Pathway of Reductive
Elimination: Fluoroalkoxylation of Activated Aryl Halides
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Abstract: We report an unprecedented BrettPhos ligand
supported Pd-catalyzed C�O bond-forming reaction of ac-
tivated aryl halides with primary fluoroalkyl alcohols. We
demonstrate that the Phosphine ligand (BrettPhos) pos-
sesses the property of altering the mechanistic pathway
of reductive elimination from nucleophile to nucleophile.
The Pd/BrettPhos catalyst system facilitates the reductive
elimination of the oxygen nucleophile through an elec-
tronic pathway.

The chemistry of fluorine has been an inviting subject for
chemists for more than three decades because of fluorine’s ex-
cellent and even bizarre physical and chemical properties. In
fact, fluorinated organic compounds have found pervasive ap-
plications in medicinal,[1a] molecular imaging,[1b] agrochemi-
cals,[1c] and material sciences.[1d–f] Therefore, the incorporation
of the fluorine atom and fluorine-containing functional groups
into organic molecules has recently received a spectacular
growth of interest among chemists.[2, 3]

Recently, transition-metal-catalyzed cross-coupling reactions
(particularly Pd and Cu) have become a splendid tool not only
to couple C�C, C�N, C�O bonds etc. ,[4] but also C�F, C�CF3,
C�OCF3, C�CF3, and C�SCF3 bonds. Thanks to the success of
fluorination reactions under mild reaction conditions, coupling
reactions involving fluorine chemistry have reached an ad-
vanced level in all branches of chemistry.[3] By popular
demand, transition-metal-catalyzed cross-coupling methodolo-

gies have been shown ingress in almost all aspects of chemical
syntheses.[3, 4] In recent years, aryl fluoroalkyl ethers (Scheme 1)
have also been paid as much attention as other fluorinated or-
ganic compounds in pharmaceuticals,[5] PET imaging,[1b, 6] hair
dye ingredients,[7a] pesticides,[7b] liquid-crystal display applica-
tions,[7c] fluorous chemistry,[7d] etc. Transition-metal-catalyzed
C�O cross-coupling methodologies have become an efficient
and alternative tool over traditional methods, such as William-
son ether synthesis, the Ullmann reaction, and alkylation of
phenols, as these methods involve harsh reaction conditions,
low functional-group tolerance, and carcinogenic reagents.[8]

Various structural derivatives of phosphine ligated transition-
metal-catalyzed cross-coupling methodologies offer a wide
scope in the organic synthesis, were initially developed by
Buchwald[9, 10d,e, 12c] and Hartwig groups,[10, 12c] and subsequent
contributions have been made by Beller[9b,c, 10c, 11, 12c] and oth-
ers[9b,c, 10d,e, 12] over last few decades. The electron-rich counter-
part of the X-Phos ligand, the so-called electron-rich, relatively
bulky BrettPhos ligand (L1) (Scheme 2), developed by the
Buchwald group,[9f, 13a] is one of the most effective supporting
ligands that has promisingly facilitated several cross-coupling
reactions,[3c, 13, 14] depicted in Scheme 3.

This catalytic system offered coupling products even with
weak nucleophiles, such as a F� anoin,[14b] trifluoromethyl
anion,[14c] and trifluoromethylthio anion.[3c] However, this Pd/
BrettPhos catalytic system, albeit it involves an oxidative addi-
tion step, failed to give C�O coupling reactions with relatively
weak nucleophiles, such as ethyl acetohydroximate,[14e] metha-

Scheme 1. Selected examples of aryl fluoroalkyl ether containing com-
pounds in various fields.
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