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Abstract

We have completed the syntheses of
severd a,a- disubdituted thienosultines,
pyrrolosultines, and disultines. These sultines
are precursors for radical pairs, biradicas or
tetraradicals, as shown in our proposals of
2002.

After  successully  syntheszing these
compounds, we not only collaborate with
Professors N.-S. Wang and 1.-Chia Chen to
sudy their trandent absorption spectroscopy
and kinetics but aso dudy the steady dtate
photochemigtry of these aultines in the presence
and absence of radica trapping reagents (such
as various olefins and MNP, DMPO etc.).
We hope, through this work, one may gan
grong indghts on the involvement of radica
pars or biradicas in the photolyss. Besdes
traditional product separation and analyss, we
aso focused on the ESR and Matrix |solated
FTIR of these molecules, which provides
vauable information about the resctive radicdl
intermediates.

When heated in the presence of
[6Q)fullerene, the sultines dl  underwent
extruson of SO, and the resulting



heterocyclic-o-quinodimethanes were trapped
as the 1.1 adducts in 53% to 84% vyidds.
Various temperature *C-NMR  spectroscopy
aso provides important information about the
structure of cycloadducts and reveds interesting
spectra and symmetry relaionship.

In the past year, we dudied the
theemolyss and photolyss of a series of
2,5-diaryl-substituted N-tosylpyrroles and for
the firgt time, we were able to obtain triplet EPR
gpectra of these species. The EPR spectra of
these sultines and the parent compounds
(without the sultine functiond  groups)
reproduced the EPR spectraby J. A. Berson in
three JACS papers published in 1997, however,
different conclusons ae reached from our
results!
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Although o-quinodimethane 1 has been
frequently been used for the derivatization of
[60]fullerene, their heterocyclic andogues have
been recognized only recently.  Vaious
methods for generaing these highly reective
diene have been developed. Among them
cheetropic  dimingtion of SO, from
hetero-aromatic-fused 3-sulfolenes has drawn
the mog attention. Quinoxalines are important
naturally occurring heterocycles and are usualy

found to have biologicd and pharmaceutica
activity. Finding an easy, high yidd method for
gengaing  quinoxaino-o-quinodimethanes  is
thus of particular interest.
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2,5-disubgtituted- thienosultines(5, 7-
disubstituted- 1,4-dihydro-1H-3| *-thieno-
[3,4-d][2,3|oxathiin-3-0xides)  5a-d, are
prepared from the corresponding dichlorides
da-d with commercdly avalable Rongdite
(sodium formadehyde sulfoxylate) resgent in
17~60% yields. When heated in the presence
of eectron-poor dienophiles, sultines 5a-d



underwent dimination of SO,, and the resuiting
nort Kekulé biradicas 7a-d were intercepted as
the 1.1 adducts (8-12) in good to excdlent
yields. The pyrolyss of sultines and sulfolenes
with different concentration of dienophiles
reveded that either a pre-equilibrium between
darting reagents and biradicd species or a
Dids-Alder and retro-Dids-Alder reaction
mechanisms may be involved, however, more
work is necessary to establish the proposed
mechanisms

Reaction of sultine 5b with nBuLi was
found to undergo a nudeophilic ring-opening
resction to give sulfinyl cohol 17 after H,O
work up. When aultine 5a was heated in
benzene in a seded tube in the presence of
methanol, methanol-d,;, or 2-mercaptoethanal,
the respective 1:1 tragpping adducts 19-21 as
well as the rearanged sulfolene 6a were
isolated in gmilar amounts The isolation of
adducts 19-21 may be explaned by the
involvement of ather biradicd or ionic
intermediates during the pyrolyss.  (For details
about this work, plesse refer to J. Org. Chem.
2002, 67, 9267-75).

When Ceo was  refluxed in
o-dichlorobenzene for a variable period of time
with a dight excess of the 2,5-disubgtituted
thienosultines 5a-d, the 1:1 cycloadducts were
obtained in 53-84% vyidd. The results with
[60]fullerene are similar to those observed for
quinoxdino-sultines. For detalls, please refer
to our previous work: J. Org. Chem. 2000,
65, 3395.
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Most of the proposed work are
successfully carried out and two papers have
been published in rdated subjects (1) J.
Chinese. Chem. Soc. 2002, 49, 77 (2) J. Org.
Chem. 2002, 67, 9267-75. The collaboration
work with Prof. Wang and Chen, which is
related to laser flash photolyss and kinetics,
provides us useful informetion about the reactive
intermediates. Based on the work, two
manuscripts have been submitted.



