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Problem 1 Give IUPAC name for the following compounds. (8 pts)
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Problem 2 Predict the products of the following reactions. {24 pts)
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Problem 3 (8 pts)
_(a) BH(LEY S 5=, - (2 4). What is the structural formula of 5? (2 pts)

O HgOQ, Br;
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OH  CCly, hv Compound S

Molecular weight of § (S fy4T& ) :202.005;
14 NMR and 13C NMR (inset) spectra are shown as follows (FEI% S #Y 'H NMR F1 3C NMR (HEE) )
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(b) THEEM TV, VERR - (£ 243) Predict the chemical structures of T (2 pts}, U (2 pts}, and V (2 pts).
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Compound V, with a molecular formula of Cio H1204, shows the following spectral data
14 NMR {400 MHz, CDCl3) § 5.71 (s, 2H), 3.78 (s, 6H), 3.0 (s, 4H);

13C NMR (100 MHz, CDCl3) 6 168.5, 132.5, 122.4, 52.2, 27.5;

IR (cm™) 3038, 2998, 2952, 2884, 2843, 2827, 1724, 1681, 1644, 1434, 1256, 1063.

SUUE EOW - 139ET TN  BUEREILEG A 28.6 keal/mol, 5.4 keal/§2 49.8 keal/mol « #z il » (EEATHE
FRSESIRS - SRR - 24)

Problem 4 The heats of hydrogenation of 'cyclohexene,'1,3-cyc|ohexadiene, and benzene are 28.6 kcal/mol, 55.4 kcal/mol, and
49.8 keal/mol respectively. On the basis of these data, estimate the aromatic stabilization energy (the resonance energy) of

benzene. Give explanations to support your estimation. (2 pts)
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Problem 5 Propose reaction mechanisms for the following transformation. (3 pts)
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‘Problem 6 How could you carry out the following transformation? Either the reagents listed in the following reagent tool box or

‘reagents less than 3 carbons can be used. (5 pts)
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1. Which of the following description of metallic and ionic solid isfare correct?

a. The packing density of simple cubic is lower than that of diamond structure.

b. In an interstitial alloy, the atomic radii difference between guest element and host
element should be less than 15%.

c. The calculated lattice enthalpy of LiF using Born-Mayer equation is expected to

differ substantially from the experimental value obtained from Born-Haber cycle. .

d. The non-stoichiometric Fe;0s.x oxide is an n-type semiconductor.
e. None of the above.

. Which of the following description of acids is/are correct?

a. HNO; and HSO3F behave as bases in liquid H>804.

b. HCIO, (pK, =-10) is more acidic than HCI (pKz = -8) in water.

¢. Acetic acid (pKin =14.5) is a better solvent than water (pKi,n =14) in
determining the acidity difference of acids.

d. The pH value of water at higher temperature is smaller.

¢. None of the above.

. Which of the following description of chemical bonds is/are correct?

a. M-M m-bond for heavier metal is always weaker than that of the lighter metals in
the same group.

b. C-O single bond is stronger than Si-O single bond due to the better overlap
between 2p orbitals.

¢. The M-C bond in [V(CO)s]” is stronger than that in [Mn(CO)s]".

d. There is M-M single bond in Rez(CO)yo and Fe;(CO)s.

e. None of the above.

. Which of the following description of a [NiL¢J*" complex is/are correct?

a. The ground state term of the complex is Tig
b. The Ag can be estimated from the lowest d-d transition band.
c. The absorption bands of [Ni(H20)s]*" are lower in energy compared to that of

Nien)s1™".

d. If the central metal ion is replaced by Pt**, all absorption bands will be red-shifted.

e. None of the above.

. Which of the following description of organometallic complexes is/are correct?

a. The associative ligand substitution of [NiL4] (L = P(OEt)3) can be promoted by
changing the L from P(OEt); to P(O'Pr)s.

b. A cis orientation of eliminating ligand is required for concerted reductive
elimination. ‘

P 0

For an 18-electron L.M-Bn complex (Bn = benzyl), dissociation of a cis-ligand is
required for B-hydride elimination. '
e. None of the above.

| BAR

Reductive elimination of ligands can be promoted by oxidation of the metal center.
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6. Please give the d" configuration of the central metal ion and the total electron
count of the metal complex. (12 points)
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7. Please answer the following questions about a C4BzHg molecule:
a. Classify the compound according to Wade’s rule. Justify your answer (4 points)
b. Structure of all isomers and their corresponding symmetry point group. (6

points)
8. It is known that a tetra-coordinate Cu®* complex adopts Day geometry in solid state.

With  the given d-orbital splitting, please assign the transition bands (12,000 em™! and
10,000 cm™) shown in the polarized absorption spectrum. (8 points)
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