Chemistry 4000/5000
Midterm Examination #1 (October 6, 2021)

1. a) Draw a fully expanded (show every bond and lone pair) Lewis structure for
K*[ClsPt(H2C=CHa)]". (5 points)
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b) Draw all of the bonding interactions between the Pt and H,C=CHj in question 2a. For
each one, name the type of interaction (e.g. o-donation, n-donation, efc.) and the type of
alkene orbital (e.g. 6, 6*, &, n*, efc.) involved. (12 points)
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2. State the expected hapticity (hapticity ~ denticity) of each Cp ring in [Cp2W(CO)2] and
justify your answer. Draw the compound. (12 points)
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Draw and label the d-orbitals. Use the provided axes. Be sure to place signs on the lobes,
label each orbital as gerade or ungerade. (15 points).
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4. Draw the organometallic products of the following reactions - add any explanation you
feel is necessary. Identify any by-products. None of the reactants or products A-|C are
present in excess of the amount shown in the equation. However, where formation of a
colourless gas or white solid occurs, the number of equivalents of this gas or solid is not
specified. (16 points)
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Graduate Students only (bonus for undergraduate students):

b)  Na[Fe(CO)] +MeCOCI > C + white solid
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5. Given limited 'H-NMR data, draw the sfructurés for the%ollowmg two complexes (14
points):
a) [TiCpa4] — 4 signals in the 'H NMR spectrum at —80 °C (intesity ratio 10:4:4:2)
b) [ZrCpa] — 4 signals in the 'H NMR spectrum at -80 "C (mtesny ratio 15:2:2:1)
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Graduate Students only (bonus for undergraduate students): ratio for 4 Ha s Uk
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Also draw the structure for the following complex: > retaton aboud Ze—C
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c) [ThCp4] — a single signal in the "H NMR spectrum (—80 to 25 °C). and 2 Ha
d) Give a brief explanation for why the structures of these three complexes are so 07
different. (1 bonus point)
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Determine the metal oxidation state, the number of d-electrons and the total number of
electrons in the following 3 complexes. Briefly explain any choices you make in order to
make your assignments. (21 points)

Graduate Students only (bonus for undergraduate students): For any complexes that
do not have 18-electrons, give a brief explanation.,
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The periodic table provided on the last page of this exam paper has 5 missing elements.
Add in the symbol and name of the missing elements. (5 points)
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