Chem 3504: Test 1 Feb. 10, 2003

1. Nomenclature {12 marks)
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b} Give the name and formula of the following complexes. Do they obey the 18 S

electron rule?
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2. Isomerism (5 marks)

Are the following complexes optically active? If so, label them A or Al
Cl
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3. Ligand Field Theory (15 marks)

Draw the d-orbital splitting and fill in the appropriate number of d-electrons for the
following complexes. Calculate the ligand field stabilization energy (LFSE) for
each case. Caiculate the magnetic moment for each example using the spin-
only equation per={n(n+2}{"2. Which of these complexes will have a higher
experimental magnetic moment due to orbital angular momentum?

cee, nekt pﬂgu?/

a) [FeCly]* (tetrahedral)
b) [Ru(bipy)s]** (bipy=bipyridine)
c) {Fe(OHz)el**

4. Thermodynamics of Transition Metal Complexes (10 marks)

Explain the trends shown in the chart below (both the effect of metal ion on log

K+ and the effect of ligand on log Kji).
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5. Symmetry (8 marks)

Determine the point group of the following molecules.

Cl
Cl Cl
OH N N, | NP
‘Ru
HSN ‘, . | “\\“NH3 Pt H N/ \NH
/Cu\ / \ 3 3
a) H3N NH3 b) r Br C) Cl d) S=C=S§

—_ liaav\d %d\m —entrepy

fpward ©

e s (w0
@ ay
_ inurtase +o N a:d
diureane ot n ©
=> L FSE Coxplon)

A ot G)C/le‘r @

2 JahnTeller gk
(explon D
SRR




b hi '~
| 0{ hlol’\ SPIn

4 4 Leses —ower |

| % _'— M= nCnlJ-Z)
Herrohodiod | B
& | -
. { n gpin e e
Oﬂ\xﬂ»j LUJ fi no orbital aMwWaT
b) Ru N @ o .
thpn)_a * N
L dd ot
o JoW&Pfﬂ
At g
LGe = _;).4L§o
M= O
| ho  orkrtal arylis
MOVRGIFUT
c) [Fe (OH2) 3 m
), }U“Dh Sp'N
++ L
I P
L= - 498m

_ oftal ar‘)pmjaf
Omernhins L~



