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Transition metal atoms embedded into organic molecular structures are
source of odd, or magnetic, electrons which do not participate in the
covalent interatomic bonding. Forming a set of weakly bound spins, the
atoms provide magnetic properties of the substances. Theoretical
description of the phenomenon concerns the interaction between the odd
electrons leading to superexchange characterized by exchange integral J.
The paper presents results of the integral determination for two dimer
complexes, containing either two cobalt or two nickel atoms surrounded by
amidine ligands [1]. J values were calculated in the broken symmetry
approximation [2] by using semiempirical quantum-chemical technique
NDDO-WF [3] implemented in the program CLUSTER-Z2 [4]. The
integrals J are determined as [2]
EUHF _ pUHF
J="2_Dw  where EYY  and E

S 2 max

are the complex energies in the broken symmetry singlet state and in the
state with the highest multiplicity 25t/ related to spin S,.=n. The
number of non-paired odd electrons in the complexes 2n constitutes 4 and
6 for the nickel and cobalt species, respectively. The calculations have
been performed for the complex structures determined by X-ray
measurements [1]. The obtained J values are of +0.146 (Ni complex) and
—1.269 kcal/mol (Co complex). A weak ferromagnetic exchange in the first
case and rather big antiferromagnetic exchange in the second undoubtedly
point out to the difference in magnetic properties of the studied complexes.
Shown as well, changing in the ligand structure, say, optimization of the
hydrogen atom positions, results in considerable changing of the obtained
values.

Jlutepartypa

1. Mikhajlova T.B., Malkov A.E., Golovaneva LF.,.Sidorov A.4,
Fomina 1.G., Aleksandrov G.T., Ikorskii V.N., Novotortsev V.M.,
Eremenko I.L., Moiseev I.I. 1zv.AN, chemical series, Ne10 (2003)
1994..

2. Noodleman L. J.Chem.Phys. 74 (1981) 5737.

3. Grebenjuk A.G., Zayets V.A., Gorlov Yu.l. React. Kinet. Catal. Lett.
,50 No. 1/2 (1993) 257.

4.  Zayets, V.A. CLUSTER-Z2: Quantum-Chemical Software for
Calculations in the s,p,d-Basis: Institute of Surface Chemistry, Nat.
Ac.Sci. of Ukraine: Kiev (1991).

th04_71_e.pdf  #1



