
Nitroarenes as electrophilic 
coupling partners in cross-

coupling reactions



The arylamine moiety represents a prevalent motif in a variety of 
pharmaceuticals and functional materials.

Aryl halides, which may cause undesirable halogen-based 
contamination.

Various aryl pseudohalides, including aryl sulfonates such as aryl 
triflates, tosylates, ethers, esters, sulfamates, and carbamates have 
been introduced as electrophilic coupling partners as surrogates for the 
aryl halides.

Nitroarenes can be directly obtained from the nitration of the parent 
arenes, which is generally highly selective toward 
monofunctionalization, while the halogenation of arenes sometimes 
affords a mixture of mono- and dihalogenated arenes.
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Buchwald’s ligands SPhos, 
RuPhos, and CPhos were 
found to be ineffective, 
whereas XPhos provided 3 
in moderate yield. In 
contrast, PCy3 , PtBu3 , and 
IPr, which are effective for 
SMC of aryl halides and 
arene sulfonates, did not 
provide any 3. When 
Pd(OAc)2 , Pd2 (dba)3 , 
PEPPSI-IPr, or BrettPhos 
Pd G3 were employed 
instead of Pd(acac)2 , 3 was 
obtained in moderate yield, 
whereas Pd(PPh3)4 was not 
effective.





Unsuccessful substrates









DFT-calculated geometries and Gibbs energy changes of the proposed catalytic cycle.



In summary

The reaction is particularly important to afford unsymmetric biaryl 
compounds, which are frequently encountered as core structural motifs in 
pharmaceuticals, agrochemicals, and organic materials.

Nitroarenes, on the other hand, are highly versatile and common aromatic 
building blocks in organic synthesis.

They can be directly obtained from the nitration of the parent arenes,
which is generally highly selective toward monofunctionalization, while the 
halogenation of arenes sometimes affords a mixture of mono- and 
dihalogenated arenes.

Nitroarenes, particularly those bearing other electron-withdrawing groups,
undergo nucleophilic substitution reactions, in which the NO2 group serves 
as a leaving group.
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Plausible mechanism





In summary

The Buchwald–Hartwig amination is a highly efficient and versatile method to 
access substituted arylamines.

Nitroarenes been used as electrophiles for the cross-coupling with organotin 
amides and amines in the presence of palladium-based catalysts to furnish 
arylamines.

Aryl halides and various aryl pseudohalides may cause undesirable halogen-
based contamination. The use of nitroarenes as pseudohalides in the 
Buchwald–Hartwig amination may also circumvent these problems.

Nitroarenes are useful in an academic and industrial context as nitroarenes 
are readily available and serve as building blocks for functionalized arenes.
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Different approaches for amidation of esters.

Nature Communications 2017, 8, 14878. 
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