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In our studies of new fullerene chemistries, we
investigated the Diels-Alder reactivity between Cg and
linear acenes [1,2,3,4]. Antracene is the smallest linear
acene that is reactive with Cg. All larger acenes (e.g.,
tetracene, pentacene, hexacene, heptacene, etc.) are also
reactive. Our intent was to prepare Diels-Alder adducts
of large linear acenes in the hopes of adding two or more
fullerenes across a single acene backbone. For example,
two equivalents of Cg can in principle add across a
pentacene molecule to give either a cis or a trans
big[60]fullerene adduct.

Before preparing structures of this type, severa
chemical and physical obstacles had to be overcome
including the lack of regioselectivity in fullerene
cycloadditions across the acenes as well as the inherent
instability and insolubility of the acenes themselves.
Successful strategies to overcome al three obstacles will
be discussed.

Most remarkable is that fullerenes are found to
add across linear acenes with exceptionally high
diastereoselectivity. In each case, the al cis adduct is
preferred and only traces (at best) of trans adduct are
observed. A variety of experimental and computational
data suggests that favorable fullerene-fullerene Te-stacking
interactions are responsible for the high cis
diastereosel ectivity.
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The results imply an elegant synthesis of phenyl
substituted cyclacene compounds and, following phenyl
coupling, nanotubular molecules. Both will be discussed.
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