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1A.

Answers 11-06 Inorganic Cume

MnO,* is d' and tetrahedral. The SOMO is x*-y” or Z°.

Co(NH,)*" is octahedral, low-spin, and d°. The LUMO’s are
x*-y* and 7.

CuCl, is linear and d'°. The HOMO is the filled 6* MO which is mainly z’.

The HOMO of Mo,Clg* is the 8-bonding orbital which is the in-phase combination of
d(xy) orbitals overlapping in a face-on fashion. Each molybdenum is formally d*.

See the article for details but consider the dn MO. At large R the overlap tends toward 0.
As R decreases the positive overlap increases until the nuclei get so close that positive
lobes on one metal center begin to overlap negative lobes on the other. As R continues to
shrink, the net overlap goes through 0. Finally, in the united atom limit, the overlap is net
negative, and the magnitude is 1 because of normalization.

A2 is the LUMO because it has more nodes and no net bonding.

B1 is the LUMO because it is 0*. The other is a filled non-bonding orbital.

C1 is the SOMO because NO has 11 valence electrons. C2 is the weakly bonding po.
D2 is a ©* LUMO while D1 is a filled poc MO.

El is a w* LUMO, and E2 is a filled, non-bonding orbital with T symmetry.
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Please provide a mechanism for the following five reactions.
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