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Buchwald-Hartwig Coupling

General Mechanism
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PdII X
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"Pre-Catalyst"

activation

*Ligands omitted for clarity

R2NH = primary, secondary, aryl, amide

X = I, Br, Cl, OTs, OSO2Ph, OTf
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The Buchwald-Hartwig Reaction as a Tool in Organic Synthesis
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Activation of Precatalyst
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Water-Mediated Preactivation

Catalyst activation: Pd(OAc)2 (0.01mmol), XPhos (0.03 mmol), H2O (0.04 mmol), 1mL 1,4-dioxane, 80oC 

Cl

MeO

H2N
H
N

MeO

1 mol% Pd
2.2 mol% 1 (XPhos)

NaOt-Bu, 80oC
1,4-dioxane, 2 min

+

1.0 equiv 1.2 equiv

• 31P NMR was inconclusive as 
to the structure of active Pd 
species

• Activated catalyst may be 
stored under Ar at -25oC for 
24h with minimal loss in 
activity

• Order of addition is 
important!! Catalyst must be 
activated prior to addition of 
remaining reactants
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Improved Amidation of Aryl Chlorides
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Efficient Coupling of Electron Deficient Anilines
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Coupling of Anilines and Aryl Chlorides with 0.05 mol% Pd Loading
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For examples involving coupling of anilines and aryl chlorides using 0.5 mol% Pd see:
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Conclusions

• Improved Pd-Catalyzed C-N cross-coupling reaction is described

• Preactivation of Pd(OAc)2 using water in the presence of 
biaryldialkylphosphine ligands affords a highly active catalyst

• Active catalyst may be stored at low temperature under argon for short 
periods of time

• Protocol allows for lower catalyst loading and shorter reactions times

• Provides efficient coupling of deactivated aryl chlorides and anilines
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