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Spin Coupling Rules for the Biradicals of
o — ,m — , p — Bimethoxymethanobenzene and Its Derivatives

QIU Yong - Qing GAO Hong - Ze SU Zhong ~ Min ™ YANG Chun - Na WANG Rong - Shun
(Institute of Functional Material Chemistry, Faculty of Chemistry, Northeast Normal University, Changchun, 130024)

Abstract Spin coupling rules for the ground state of the carbon or nitrogen biradicals of 0 — , m -, p —
bimethoxymethanobenzene and its derivatives containing the carbon, nitrogen biradicals have been studied
quantum chemical ab initio methods. It is proved that there are topological rules for the magnetic couplings
between the radicals of nonplane conjugated systems: In conjugated system, the effective exchange integrals of
radical sites through the even number of carbons with a 7 - electron network are negative in sign, which means
the low spin state corresponds to a stable ground state, while those through odd carbon atoms are positive in
sign, (i.e., the high spin state corresponds to a stable ground state) . The properties of radical have obvious
influence on the spin coupling. Stronger ferromagnetic coupling occurs between positive ion radicals, which

provides theoretical guide for molecular design and experimental synthesis of organic magnetic materials.
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£1 SRECESHER(au), <S>E
Jy(em™") (i (UHF,4 - 31G)

%% E(D E(S)  S¥(T) S$*(s) J

1 -534.52 -534.55 2.06 1.26 -8230.30
2 -534.56 -534.51 2.66 1.30 9682.69
3 -534.52 -534.53 2.03 1.17 -2552.03
4 -566.94 -566.95 2.15 1.00 -1908.48
5 -567.00 -566.94 2.66 1.33 9901.10
6  -566.96 -5066.99 2.04 1.09 -6930.78
7 -566.38 -566.41 2.05 1.32 -9019.51
8  -566.43 -566.37 2.71 1.33 8897.62
9 -566.39 -566.42 2.03 1.25 -8441.34

%2 ;R ZESHER(au), <S>R
Jilem™!) {lL(UHF,6 - 31G)

¥ E(T) E(S)  S¥(T) S%(S) J;
1 -535.08 -535.11 2.05 1.28 -8550.9
2 -535.12 -535.07 2.80 1.28 7219.56
3 -535.08 -535.12 2.03 1.19 —10451.18
4 -567.53 -567.54 2.15 1.03 -1925.22
5 -567.60 -567.53 2.68 1.34  11465.10
6 -567.56 -567.59 2.04 1.12 -7165.78
7 -566.98 -567.00 2.05 1.34 -6182.39
8 -567.02 -566.96 2.80 1.35 6054.48
9 -566.98 -567.01 2.03 1.27 -8663.48
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