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A Water-Stable Quadricyclane Derivative

*
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Department of Chemistry, Faculty of Science, Kyoto University, Kyoto 606

A quadricyclane derivative stable in water was first
synthesized. Valence isomerization between the quadricyclane
and the corresponding norbornadiene was very clean, to be

promising for a solar energy storage system.

Quadricyclane is highly strained and more reactive than the valence-isomer
norbornadiene. In particular, water easily added to quadricyclanes to give

exclusively two isomers (Scheme 1).1) It is well-known that anhydrous solvents
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Scheme 1. Hydration of quadricyclanes.

should be used in order to get quadricyclanes by photoisomerization of
norbornadienes effectively. For the first time, we synthesized a quadricyclane
derivative which was highly stable in water even without stabilizers.Z)

To an ice-cooled, dried dichloromethane solution of norbornadiene-2,3-
dicarboxylic anhydride3b) was added dropwise N,N-dimethylethylenediamine with
stirring to give white precipitates. The precipitates were collected by
filtration, dried in vacuo, and recrystallized from a mixed solvent of
dichloromethane and hexane to afford nearly quantitatively an analytically pure
norbornadiene 2 as white plates (mp 224-226 °C). An aqueous solution of 2 was
irradiated with a 300 W high-pressure mercury arc lamp through pyrex filter.
After the completion of the photoreaction,s) the solution was evaporated to give a
pure quadricyclane 1 as white powders without further purification.

In hot water, quadricyclane 1 was quite stable and could be stored for a long
period. Exactly, refluxing an aqueous solution of 1 for 4 hours did not induce
isomerization to the corresponding norbornadiene 2 nor addition of water to 1 (see
Scheme 1) and led to exclusive recovery of 1. By addition of small amount of
cobalt phthalocycanine adsorbed on activated carbon (Co-Pc/C) to the solution even

at room temperature, 1 isomerized to 2 rapidly, cleanly, and exothermically.6)
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Scheme 2. A water-soluble solar energy storage system.

The valence isomerization between 1 and 2 in water (Scheme 2) is more

7) 3a)

effective than those in an aqueous alkaline solution reported so far, which

may be more promising for a solar energy storage system.
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