Chemistry 6011

Advanced Inorganic Chemistry I: From Atoms to Coordination Compounds
Exam 3

Name:

Show your work for maximum credit.

1. (10 points) Construct the Latimer diagram for manganese in acidic solution. Fill in the table to help decide
what to include in your Latimer diagram. Also note in your diagram which steps are not thermodynamically
favorable.
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2. (10 points) Explain the following observations. In a series of complexes W(CO)sL, the stretching frequency of
the CO trans- to L varies as follows:
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3. (10 points) The following pertains to the formation of a metal m-hgand complex in water.

a. Write the series of steps involved in the formation if the ligand is bidentate and its coordination sites are proton
affinity sites. Assume that the ligand is fully protonated before it reacts with the metal.
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4. (10 points) What is the d orbital splitting for the following ideal coordination geometries:
a. Trigonal bipyramidal 2.

5. (10 points) Give chemical names for the following:
a. [Co(N3)(NH3)5]SO4 ‘)@j\‘sﬂ Ciinmnt qrdo ¢ clga V¥ (‘Tj) S %\Q}
b. [Ir(CO)C1(PPh3)2] Q_vam‘\s‘\ Qh\’g}“"ﬁb"s(’*\ﬂp\’ﬁh\’\ P‘Y\@?hm{») Wadio f\( 1

c. [Fe(NH3)s]Cls exo ammine \ mn(ﬂ'.) ch lorde

: ] 0 \\\Gmf\e,_
A;\QMH{\Y‘E. (:\\\O‘,_,O-‘»(\e&h\"c;m\m P‘\ﬂ'&'\hum (ﬁ) o |

o S (1)

d. [PtCI(NH2CH3)(NH3)2]Cl
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6. (10 points) Explain the structure for the [CuFs]* complex and predict its UV-Vis spectrum.
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7. (20 points) Explain the following square planar complex [Pt(NH3)s]*" in terms of the following bonding
theories. Make sure to account for stabilization eneigy i ‘ —Q:r
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¢. Molecular Orbital Theory (I have started the analysis for you).

TABLE 10.8 Representations and Orbital Symmetry for Square-Planar Complexes
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8. (20 points) Draw out all the isomers, geometric and optical, of the following: [Co(mer-ONO)CL:Br] and
[Co(fac-ONO)Cl:Br].
9]

Draw mer-ONO: B A
\\\*' A A" y ‘ W

-, A
%7 1 vX 0
Draw fac-ONO: O A l/

Ay 1 (N9 I S

N ) .y M
| O\/b v 7 | ?)A\

A v —n g
e ria 4 N
' plane 'm“”“'
& % eNe
\/ Two LX&Q\“{\E\“ C Sewyner S P

\/—_\\._t__**itj./
ce o\ 1S0mers
o e

A SO 3, 1 ophics)  1somer




Extra Credit (10 points):

In the graduate seminar on vanadium complexes as antidiabetic agents, the following vanadium complex was
discussed. Why does this complex result in the d-orbital splitting below? Also predict its UV-Vis spectrum.

Pillai, S. L.; Subramanian, S. P.; Kandaswamy, M. A novel insulin mimetic vanadium—flavonol complex:
Synthesis, characterization and in vivo evaluation in STZ-induced rats. Eur. J. Med. Chem. 2013, 63, 109-
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