CH431: 1 interactions in metal complexes
™ donor and T acceptor ligands interact with metal centers in both a o and 1 type fashion.

Br
| «Br o donor interaction between metal dyo.y
Br—M——Br and Br py
Br* |
Br
y
t :Z rtdonor interaction between metal d,y
. and Br py
(also occurs between d,, and p,)
CcO
| Nele) o donor interaction between metal dys.y»
OC—M—CO and CO HOMO (o bonding orbital
oc” | between two p orbitals)
CO
¥
t :Z Tt acceptor interaction between metal d,
M and CO LUMO (rt* orbital)

(also occurs between d,, and other 1t*)

In all, 12 different orbitals from the 6 ligands can interact with the metal in a pi-type fashion (2
orbitals per ligand).

Iy can be calculated for these interactions:

ETTME, 60 00, ICECH 1 65, 85, 3o, 6oy
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Using the reduction formula, My = T1g + Tog + T1u + T2y

0, E 8C, 6C, 6C, 3C(=C3) i 65 85 30, 6oy

Ty | 3 0 -1 1 -1 3 1 0 -1 4

Ty | 3 0 1 -1 -1 3 -1 0 -1 1 | (v az,y2)
Tw | 3 0 -1 1 -1 -3 -1 0 1 1 |(x,»n2
Tr | 3 0 1 -1 -1 - 1 0 1 -1

End result: as we determined by our drawings, we see that the T interactions will occur with the
metal dyy, dx, and dy; orbitals (tzg orbitals)
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Consider CO. Below is the MO diagram showing only the sigma interactions bﬁxvefp"éﬁi&
SALCs for the CO HOMOs and the metal center. 1) Where do the T S?\L‘O ?;'m are to the
right hand side of the diagram? (how does the energy of the CO m* LU vheg? orbi;t)als
HOMO?) 2) Draw in the interactions between the BEALCS and the me 3
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