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Buchwald-Hartwig Coupling

2° Amines
Buchwald  Angew 1995, 34, 1348.
Hartwig  Tet Lett., 1995, 3609

Ar-X + HNR1R2

toluene, 100°

NaOBu-t or LiN(SiMe3)2 Ar NR1R2

2-5 mol % PdCl2(P(o-tolyl)3)2

1° Amines
Buchwald  J. Am. Chem. Soc., 1996, 118, 7215.
Hartwig J. Am. Chem. Soc., 1996, 118, 7217 

Ar-X + H2NR2

THF or Toluene, 80-100°

NaOBu-t Ar NHR2

0.5 - 5 mol % Catalyst

Pd2(dba)3 + BINAP  (Buchwald)      (DPPF)PdCl2 + DPPF  (Hartwig)



Proposed Catalytic Cycle
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Remote Arylation of C-H Bond

Sezen, Franz, Sames
J. Am. Chem. Soc., 2002, 124, 13372



Arylation of sp2 C-H Bonds in Heteroaromatics

Sezen, Sames, J. Am. Chem. Soc., 2003, 125, 5274



Cross-Coupling of sp3 C-H Bonds and Alkenes

DeBoef, Pastine, Sames, J. Am. Chem. Soc., 2004, 126, 6556
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Murahashi, Yoshimura, Tsumiyama, Kojima, J. Am. Chem. Soc., 1983, 105, 5002 

Alkyl Group Exchange in Amines



Ferrando-Miquel, Coalter, Gerard Huffman, Eisenstein, Caulton, New. J. Chem., 2002, 26, 687.

Alpha C-H Insertion



Lead Indentification

Sezen, Sames, J. Am. Chem. Soc., 2004, 126, 13244



Ligand Degradation and Dehalogenation

Sezen, Sames, J. Am. Chem. Soc., 2004, 126, 13244



Sezen, Sames, J. Am. Chem. Soc., 2004, 126, 13244

Optimized Conditions



Sezen, Sames, J. Am. Chem. Soc., 2004, 126, 13244

Scope of Arylation of Heterocycles



Sezen, Sames, J. Am. Chem. Soc., 2004, 126, 13244

Arylation of Substituted Heterocycles
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Catalytic Cycle


