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The electron density topology along the reaction pathway was analyzed to unravel the
electron flow and bond rearrangements in the aza-SNAr reaction between amines and a
set of 22 nitrogen-containing six-membered heterocycles bearing fluorine as leaving
group (see Scheme 1). The analysis of the corresponding reaction profiles reveals that
the aza-SNAr reaction can be nicely described as a variable Ay + Dy mechanism, going
from an unusual single-step pathway (for pyridine isomers) to the well-known two-step
mechanism (for triazine isomers). There is a borderline zone involving a barrierless
leaving-group departure step for diazine isomers fluoropyridazine, fluoropyrimidine and
fluoropyrazine. The role of electronic structure of the heterocyclic ring along the
reaction outcome was enlightened merging the physically elusive curly arrows picture
with the elegant theory of dynamic systems.[1-2]
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