
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.

Half-reaction EO (V) Oxidation State Oxidation State Include?
Before After

Mn(OH)2 + 2e" ~ Mn + 20H- -1.565 tJO
Mn2+ + ze ~ Mn -1.182 td-+ 0
Mn203 + 3lliO + 2e- ~ 2Mn(0H)2 + 20R -0.234 No
MnOz + 2H20+ 2e- ~ Mn(OHp +20R- ..{W44 No
2MnOz + H20 + 2e- ~ Mn203 + 20H- +0_146 NO
Mn042- + e ~ Mn043- +0_27 6+ 5+ .~~ ~ blc.
Mn04- + e- ~ Mn042- +0.56 '. '1 6+ \'10 bl,..

Mn042- + 2lliO + Ze' ~ MnOz + 40H- +0.60 No
Mn04- + 2H20 + 3e- ~ MnOz + 40R +0.588 No V,-MnOz +et e- ~ Mn3+ +0_90 L\--\" 3t it ...s~
Mn04- ~ e- ~ HMn04- +0.90 1+- b~ 'ie .s "
Mn043--+ 2H20 + e' ~ MnOz + 4OH- +0.93 ~+ 4-t 'YeS~
MnOz ~ 2e- ~ Mn2+ + za-o +1.23 4+- ~+ 'l e- J
Mn04- +~ 5e- ~ Mn2+ + 12H20 +1.507 1+ -a..+ 'ie, S
Mn3+ + e- ~ Mn2+ +1.56 ""3~ ~+ 1~/s~
Mn04- ~ 3e- ~ MnOz + 2ffiO +1.692 If. 4+- '1es-
HMn04- ~ 2e- ~ MnOz + 2HlD +2.09 ~+ Lf+ ~e.S

,



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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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. h+ ...b" ..+
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h. Derive the formation constant expression for the metal tri-ligand complex. , b
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4. (I? points) What is the d orbital s littin £4 ."a. Tngonal bipyramidal ~ p g or the following Ideal coordination geometries:

b. Square pyramidal -z

x
c. Pentagonal bipyramidal
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5 (10 . ) Gi .. points ve chemical names for the following:

a. [Co(N,)(Nlli )S)S04 ~-J.., q", ",;no. 'I"; ~0 c·"" I-\- tm)

c."I-be" 'Ik "Ie•.•'0.,;(-\,;P~.1\pn",p~"~)\ 1-'0 ~""'IO (T)

~~X(\ lH1\mine. \ run{:J:i) ~h\ohJ~

b. [Ir(CO)CI(PPh3)2]
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c. Molecular Orbital Theory (I have started the anal . c.YSIS lor you).

TABLE 10 8 R@' . . .. . presentatlons and Orbit a" .S -D " ymmetry'f"'r S411 E 2C ,.V1 quare-Planar C
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8. (20 points) Draw out all the isomers, geometric and optical, of the following: [Co(mer-ONO)CbBr] and
[Co(fac-ONO)ChBr].

Draw mer-ONO:

bY)
Draw fae-ONO:

oo
N

b
A;/ \ \\\

/M
<f , ~~

oAt

D~-\-\c..c.\

\ '50~r 5') 1. cp+l c t;\ , .s0 roek"



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. I.; Subramanian, S. P.; Kandaswamy, .M:.A novel insulin mimetic vanadium-flavonol complex:
Synthesis, characterization and in vivo evaluation in STZ-induced rats. Eur. J. Metl. Chem: 2013,63, 109-
117. 1 J 1-
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