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Abstract

This project is a joint effort in the
application of laser techniques in the study of
important molecules in amosphere — The
cycloaddition of sulfur containing heterocycles
with C-60 and their photolysis (1/3).

In the past few years, we have focused on
the synthesis of novel heterocyclic-fused sultines,
precursors for o-quinodimethanes, and their
goplication in Dids-Alder reactions. In
collaboration with professors Chen, |.-C. and
Wang, N.-S, we dso sudied the laser flash
photolysis (LFP) of these sultines.  Prdiminary
results showed that reactive intermediates were
obsarve upon LFP. We are sudying ther
detalled kinetics with the trgpping experiments
with diylophiles

When heated in the presence of
[60]fullerene, the sultines all underwent extrusion
of SO, and the resulting
heterocyclic-o-quinodimethanes were
intercepted as the 1:1 adducts in 53% to 84%
yidds. The temperature dependent *H-NMR
goectra show a dynamic process of the
methylene protons. The activation free
energies determined for the boat-to-boat
inverson (14.5 to 15.2 kca/mal) are found to
be lower than those obtained for other related
carbocyclic andogues. Various temperature
3C-NMR spectroscopy also provides important
information about the structure of cycloadducts



and reveds interesting spectra and symmetry
correlation.
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[60]fullerene derivatives have become the
current focus of research in biologicd and
material science because of its unique spherical
dructure and feadhility in bulk production.
Among the many derivaization methods
avallable, cycloaddition reactions have played an
important role and the Dids-Alder adducts of
Cso Were firgt obtained by Millen e d. usng
o-quinodimethane as diene. These highly
reactive species, generated in situ from avariety
of precursors, ae efficiently trgpped with
[60]fullerene which gain extra Sabilization due to
the restoration of aromatic system.

Although o-quinodimethane 1 has been
frequently been used for the derivatization of
[60]fullerene, their heterocyclic anadlogues have
been recognized only recently. Vaious
methods for generating these highly reective
diene have been developed. Among them
chdetropic  dimination of SO, from
hetero-aromatic-fused 3-sulfolenes has drawn
the mogt attention. Quinoxaines are important
naturaly occurring heterocycles and are usudly
found to have biologicd and pharmaceutical
activity. Finding an easy, high yidd method for
generaing quinoxaino-o-quinodimethanes is thus
of particular interest.

Previoudy unknown  sultines  were
synthesized from the reection of Rongdite with
the known bis-(bromomethyl)- quinoxaines in
55-76% yidd. The Dids-Alder reactions of
these aultines with typicd dienophiles lead to
high yields of 1.1 and 1.2 adducts in good to
excdlent yidds. Smdl amount of sulfolenes

were also formed, however, they did not react
with any of these dienophiles even a 210 in
contrast with the high resctivity of corresponding
aultines.

When Ceo was  refluxed in
o-dichloroberzene for a variable period of time
with a dight excess of the quinoxaino-fused
aultines, the 1:1 cycloadduct was obtained in
53-84% yidd.

In summary we have developed a high
yield and regiospecific method for the synthesis
of quinoxdino-fused derivatives of [60]fullerene.
Among the other reported methods, our results
give the best yidds. Also it isimportant to note
that none of the bis-adducts of [60]fullerene was
detected (<1%) in the reaction studied here,
which is in shap contrast with those with
o-quinodimethane 1. Quinoxdino-fused
aultines ae useful synthons of
hetero-o-quinodimethanes; they react a milder
condition and give better yidds than those of
corresponding sulfolenes and dibromides.
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