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The Stone-Wales transformation (A. J. Stone and D.
J. Wales, Chem. Phys. Lett. 128 (1986) 501) rep-
resents an important concept of fullerene science. It
has been a rather hypothetical cage isomerization pro-
cess for rearrangements of the rings in fullerenes and
nanotubes. It can be viewed as a movement of two
carbon atoms during which two bonds are broken and
thus, it is not necessarily a convenient, feasible kinetic
process. In fact, it is thermally (but not photochem-
ically) forbidden. In the past, we tried to reduce the
isomerization activation barriers through kinetics in an
electronically excited state. However, we have recently
focused on the kinetic barriers for the Stone-Wales re-
arrangement influenced by catalytic actions by means
of free atoms or small clusters. The catalytic effects on
the kinetics of the Stone-Wales fullerene transforma-
tion are computed here in a more detailed way for two
catalytic agents: N atoms and CN radicals. The CN
group is considered also because KCN catalysis has in
fact been used for (supposed) opening of the fullerene
cage (R. J. Cross and M. Saunders, PV 2001-11, ECS,
Pennington, 2001, p. 298). The computations are per-
formed at semiempirical and DFT levels on a model
bowl-shaped fragment C34H;5. The ab initio density-
functional computations have however been performed
in the fixed, mostly PM3 optimized geometries, i.e.,
B3LYP/6-31G*//PM3.



