
SMILES REARRANGEMENT



Mechanism and Features

1) the aromatic ring needs to be activated by electron-withdrawing groups at the ortho- or
para positions (e.g. NO2, SO2R); electron-withdrawing groups in the meta position
usually do not activate the aromatic ring sufficiently; if there is more than one activating
group (when R2=EWG), the rate of the rearrangement increases; in the absence of
activating groups or when R1 and R2 are electron-donating, the rearrangement is slow
or does not occur;

2) besides substituted benzene rings, the aromatic ring can also be heteroaromatic such as
pyridine or pyrimidine;

3) the nucleophilicity of the XH group and the ability of the Y group to function as a good
leaving group are two factors that are interconnected and their combined effect have a
dramatic influence on the rate of the rearrangement;

4) when XH=NH2, usually no base is required and Y does not have to be a good leaving
group for the reaction to take place;

5) the more stabilization of the negative charge is possible on Y, the faster the reaction will
proceed (e.g., Y = SO2 > SO > S);



Features

6) when the Z groups are part of an aromatic ring (e.g.,biaryl systems), electron-withdrawing 
substituents on this second ring tend to accelerate the reaction; 
7) substituents at the 6-position of the second ring (ortho to Y) also accelerate the reaction 
because it forces the substrate to be predominantly in the reactive conformation, where the 
migrating ring is perpendicular to the plane of the other aromatic ring; 
8) when the Y and the XH groups have very similar negative charge stabilizing abilities, the 
Smiles rearrangement becomes a reversible process.



Applications



9) in the presence of a strong base, when Y=SO2 and XH=CH3, no activating group is 
necessary and the process is called Smiles-Truce rearrangement

Smiles-Truce rearrangement



Chapman rearrangement



Newman–Kwart rearrangement



Hayashi rearrangement
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