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Development of Flip-flop Photochromic Reaction System

Ishiguro, Katsuya

1,400,000

ON OFF
N
pKa N

Flip-flop is a fundamental building block of digital electronics, in which two
stable states can be switched by an external trigger pulse. Realization of flip-flop reactions may be an
interesting challenge in chemistry, and such reactions may be designed using norbornadiene (N) &
quadricyclane (Q) photochromic systems substituted with carboxylic acid. If a two-phase system consisting
an aqueous layer with appropriate pH for solving only N and an organic layer solving Q and the
photosensitizer is irradiated, N in aqueous phase is selectively isomerized to Q while Q in organic phase
is sensitized resulting in the reverse isomerization to N. The acidity of a substituted N with carboxylic
acid was found to have an acidity higher than that of the quadricyclane counterpart by about 2 pKa, and
sufficient difference in solubility in two phases could be achieved. Study of the sensitized reverse
reaction in organic phase is currently in progress.
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