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ABSTRACT. The dipole moments for octahedral [Co(III)-OsNjJ, tetrahedral [M(II)-O,N,] and
square planar (M(ID)-O;N;] types complexes are calaculated by the expansion method for spherical
harmonics using the wvalence basis sets for the central metal ion and the single basis set orbital

(2p.) for ligands.
The calculated dipole moments for these complexes are in agreement with the experimental values,
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Fig. 1. The geometric structure for the ¢fs and
octahedral {Co(IIT)-N3Os) type complex.
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Table1. The calculated dipole moments for the ¢és and trans[Co(III)-NgOs) type complex.

1 R ’
Type ! C Cu (Co(iD)-0} | (ColIN-N) He I’ ] Expl. values
s | ossn 0.50 1.89 191 | 2964 | 2168 | 4264 | 3.70~6.27
trans | 0. 8571 0.50 1. 89 1.91 0 2. 163 2. 163
X R # X R u
H CH; 4.99 H n-CsHyy 4.78
(m H C.Hs 4. 69 H Cels 370
H n-CH;  4.59 3-Cl  »-CiH; 6. 27
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Fig.2. The geometrical structure of a regu[ar square
planar complex.
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Fig.3. Energy level scheme for the ¢ honding
molecular orbitals of a regular square planar complex.
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Table 2. The calculated dipole moments for the tetrahedral and square planar {Ni(I)-O:N,) type complexes,
choosing Cy=0, 50 and C=0. 8771.

R(Ni(ID-0] | R’ (Ni{I[)-N) Square planar Tetrahedral | poo) yalyes aR
e # “
1.851 1.922 3122 4415 3.66 4.43~4, 23° 0.071
1. 894 1.990 3.161 4.470 3.64 2.68 0. 096
1.898 1.950 3.381 4.872 3.89 2. 44° 0.052
1.837 1.920 3. 146 4.45 3.59 2. 70¢ 0.083
1.841 1. 851 3.284 4.644 3.93 2. 04° 0. 010
1.80 1.9 3. 150 4. 455 3.39 1.92 0.10
1.83 1.86 3018 4268 3.80 1. 945 0.03
1.84 1.86 3. 246 4.891 3.87 3. 33~3. 774 0. 02
1.80 1.84 3.304 4.673 0.04

a? : bisacetylacetone—cthylenediimine nickef(II) (4. 23); bisacetylacetone—propylenediimino nicket(I) (4.43);
bisbenzoylacetone-propylenediimino nickel(II) (4. 35).

Bp Pb
b ) a’:
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phenylprop-2-en-1-olato] nickel(IT) (3.77).
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(<dpay 1 A —Cldp, y | A% +<3d, |3 [ A +C
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Table 3. The calculated dipole moments for [Cu(I)-N;O,] type complexes.

Square planar
R(Cu(ID-0} |R’(Cu(ID)-N) Tetrabedral | p oy valee 4R
s 7 £«
1878 1.993 2.823 3.902 3.55 3. 06~4. 72¢ 0.115
1.901 1.989 2,869 4.057 3.72 2. 34~2.63° 0.088
1.92 1.94 3.149 4.453 4.225 2.91° 0.02
1.908 1.957 2. 966 4194 3.998 3.787 0. 049

a? : Bisacetylacetone—ethylenediimine copper(II) (4.58); bisacetylacetone—propylenediimine copper(II} (4.72):
bisacetylacetone-trimethylenediimino copper(Il) (4. 23); bistrifluoroacetone-trimethylenediimino copper(Il) (3.08);
bisbenzoylacetone~propylenediimino copper(II) (4. 54); bisbenzoylacetone—trimethylenediimino(IT} (4. 24).
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