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Figure 1. Molecular structures of (a) trimethylenemethane (TMM), (b) the sim-
plest model of organic ferromagnet based on TMM, (c) tetramethylenepropane
(TMP), (d) biguanide trication (BG3*), (e) biuret trication (BU3*)
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Figure 2. Schematic non-bonding molecular orbitals
(NBMOs) of planar TMP and the electronic configura-
tions for quartet and doublet states. The symmetry clas-
sification is given for C,y, point group.
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Figure 3. Optimized geometries and relative energies of
TMP, BG3* and BU3" at the PM3-ClI level of theory.
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Figure 4. m-spin densities of the quartet states of TMP,
BG3* and BU* at the PM3-UHF//PM3-CI level of the-
ory. <S?> is the spin-squared expectation value.
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Figure 5. Possible organic ferrromagnets based on (a)
polyguanide and (b) polyuret.
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Prediction of High-Spin Ground States of Biguanide Trication
and Biuret Trication asa Design for Novel Polymer
Ferrromagnets
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2-2 Kanda-Nishiki-cho, Chiyoda-ku, Tokyo, 101-8457, Japan
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As a design of high-spin organic molecules and polymer ferromagnets, the spin states of isoelectronic
non-Kekulé-type molecules tetramethylenepropane, biguanide trication, and biuret trication are discussed
using the molecular orbital method. The quartet ground states of these molecules are predicted to lie below
the corresponding doublet states. Furthermore, the spin-density distribution of the quartet states obeyed
the spin-polarization rule characteristic of high-spin organic molecules. On the basis of these calculations,
possible polymer ferrromagnets based on polyguanide and polyuret are suggested.

Keywords: Non-Kekulé-type molecules, Molecular orbital method, High-spin organic molecule, Polymer

ferromagnet, Polyguanide, Polyuret
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