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Amino-Acid Promoted Ullmann-Type C–N Coupling

Significance: Since the early 1900s, copper-cata-
lyzed Ullmann coupling reactions between nucleo-
philes and aryl halides became increasing popular. 
In 1998, Ma and co-workers were investigating the 
use of enantiomerically pure amines as coupling 
partners to access biologically relevant chiral N-
aryl--amino acids. They discovered that the reac-
tion with amino acids could proceed at significantly 
lower temperature, and tolerate traditionally diffi-
cult electron-rich aryl halides as coupling partners. 
Following this report, many bidentate ligands, in-
cluding amino acids, have been developed to pro-
mote Ullmann-type coupling reactions.

Comment: Amines with larger hydrophobic sub-
stituents gave higher yields, while amines with hy-
drophilic groups were incompatible in the reaction. 
Notably, no racemization was observed in most 
cases. Control experiments supported the notion of 
an accelerating effect induced by the structure of 
the amino acid. The authors proposed the amino 
acid salt chelates to the Cu and forms a -complex 
with the aryl halide, prior to an intramolecular nuc-
leophilic substitution.

Review: D. Ma, Q. Cai Acc. Chem. Res. 2008, 41, 
1450–1460.
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