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Syntheses and Solid State Properties of Novel Hydrocarbon Radicals

Based on Phenalenyl Radical
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REMFEE KIRK® A & #F 8 OsakaUniversity  Takashi KUBO

Hydrocarbon radicals are so reactive that the investigation of their properties is confined to in solution
and that all hydrocarbon radicals isolated in crystalline form so far have sterically hindered (i.e. kinetically
stabilized) structures, indicating limited studies on solid state properties of hydrocarbon radicals. Our
studies in this project have opened a new avenue of solid state chemistry of hydrocarbon radicals utilizing
spin-delocalizing character of phenalenyl radical.

The following results were obtained. 1) A new thermodynamically stabilized hydrocarbon radical (1)
was prepared and its physical properties were investigated. Small AE™®* of 1 estimated by cyclic
voltammetry suggested that 1 would be a good candidate for a single-component molecular conductor.  2)
Singlet biradical molecules (2-5) were prepared and isolated in crystalline form. Crystallographic
analysis and electronic spectroscopy revealed that 2-5 possessed bi-functionality in covalent bonds, that is
co-existence of intra- and inter-molecular spin—spin interactions. 3) A new hydrocarbon radical (6) aimed
at controlling orbital overlap between molecules was prepared and isolated in crystalline form. A SQUID

measurement showed that the radical 6 had a ferromagnetic interaction between molecules.
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Model of n—n one-dimensional chain of 1
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Figure 1. ESR spectra of 1. Figure 2. Cyclic voltammogram of 1.
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* Biradical index y was estimated by CASSCF(2,2)/6-31G//RB3LYP/6-31G** calculation.
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Figure 3 Crystal structure of 4. Hashed lines denote the overlap of phenalenyl rings.
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Figure 4. Electronic spectra of 4. Figure 5. Absorption maximum A s« Of 2-5.
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Figure 6. Spin—spin interactions in the one-dimensional chain of the singlet biradicals. Bold lines denote the

bonding interaction between spins.  Co-existence of J; and J, is represented by the resonance of J; and J,.
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Figure 7. ORTEP drawing (left) and overlap pattern between molecules (right) of 7.
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