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Angular Overlap Method

An attempt to systematize the interactions for all geometries.
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The various complexes may be fashioned out of the ligands above

Linear: 1,6 Tetrahedral: 7,8,9,10 Square pyramid: 1,2,3,4,5
Trigonal: 2,11,12  Square planar: 2,3,4,5 Octahedral: 1,2,3,4,5,6
T-shape: 1,3,5 Trigonal bipyramid: 1,2,6,11,12
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Angular Overlap Method

All o interactions with the ligands are stabilizing to the ligands
and destabilizing to the d orbitals. The interaction of a ligand
with a d orbital depends on their orientation with respect to each
other, estimated by their overlap which can be calculated.

The total destabilization of a d orbital comes from all the
interactions with the set of ligands.

For any particular complex geometry we can obtain the overlaps
of a particular d orbital with all the various ligands and thus the
destabilization.

Dr. Rajeev Ranjan



ligand | d,, doye | Oy dy, dy,
1 le 0) 0) 0 0
2 Ya Ya 0) 0 0
3 Ya Ya 0 0 0)
4 Ya Ya 0 0 0
5 Ya Ya 0 o) 0)
6 1 0 0) 0 0
7 0 0) 1/3 1/3 1/3
8 0 o) 1/3 1/3 1/3
9 0 0) 1/3 1/3 1/3
10 0 0) 1/3 1/3 1/3
11 Ya 3/16 9/16 0 0)
12 1/4 3/16 9/16 0 0
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Thus, for example a d,, ., orbital is destabilized by (3/4 +6/16) e; =
18/16 e; in a trigonal bipyramid complex due to o interaction. The d,,,

equivalent by symmetry, is destabilized by the same amount. The d,, is
destabililzed by 11/4 e_. 5
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