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We have shown in this research project that the concept "spontaneous
reactions and self-assembly” is general at least for a certain class of compounds. In a mixed
solution of a 1,3-dione dioxime compound and copper ions, the 1,3-dione dioxime undergoes chemical
reactions into another compound (spontaneous reaction), which assembles with multiple copper ions
into a multinuclear metal complex (self-assembly). For example, cyclohexane-1,3-dione dioxime
changed into a compound with a carbonyl group at the 2-position, three of which assembled with 3
copper ions into a multinuclear complex. Three cyclopentane-1,3-dione dioxime molecules formed a
multinuclear complex with two copper ions, in which two of the dioxime molecules were bonded with a
double bond. We proposed a mechanism of these spontaneous reactions.
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