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Structure and Electronic Interaction of Dibenzo-Crown Ether Complexes
with Metal lon under Cold Gas-Phase Condition

oMotoki Kida, Takayuki Ebata, Yoshiya Inokuchi
Graduate School of Science, Hiroshima University, Japan

[ Abstract] We measure UV spectra of dibenzo-15-crown-5, dibenzo-18-crown-6,
dibenzo-21-crown-7 and dibenzo-24-crown-8 complexes with potassium ion, K*sDB15C5,
K**DB18C6, K**DB21C7 and K"*DB24C8, under cold conditions in the gas phase. The
K*sDB24C8 complex shows very broad absorption even under cold conditions. The
geometric and electronic structures are determined with the UV spectra and quantum
chemical calculations. The conformation of K*sDB24C8 is highly folded by the encapsulation
of K" ion compared to the other complexes; the K**DB24C8 complex has the shortest
distance (3.9 A) between the benzene rings, which results in the strongest electronic
interaction, even though DB24C8 has the largest cavity among the four crown ethers. This can
cause the formation of an intramolecular excimer in the K**DB24C8 complex and provide the
broad nature of the UV spectrum.
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(blue bars) of the K*sDB3nCn complexes.
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