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Abstract

PartI  Rational design of naphthoquinone-based derivatives as

potential redox switches

Naphtho[2,3-C]pyran-5,10-dione-based derivatives were designed
and synthesized in six steps with an overall yield of 20 - 50%.
Compounds 1la-e are red or blue before reduction, and change to
yellow when reduced by sodium borohydride in methanol. They can
revert to original red color within seconds when the reducing agent is
removed. These results suggested that compounds 11a-e may have the

potential to function as redox switches.
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Abstract

Part II ~ MCRs synthesis of oxazatetracycles as potential

fluorescence redox switches

Compound-base 10a-j were obtained in moderate to good yields by a
base-catalyzed one-pot tandem reaction. While the rigid ring-closed
oxazatricycle 10a emits strongly fluorescent in solution, the sodium
borohydride-induced ring opening of the heterobicyclic 1la moiety
results a distinct decrease in fluorescence. The resulting non-fluorescence
ring-opened form can be reverted to the original fluorescence ring-closed
form via DDQ or H,0, oxidation. A reversible donor-acceptor
fluorescence redox switch connected by a rigid yet redox-adjustable
spacer that can be chemically turned ON and OFF through the

ring-opening and ring-closing of a heterobicyclic moiety is demonstrated.
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