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1. Draw a complete mechanism for the following reactions by using Curved-arrow formalism and intermediates. {10% for each and 20% in total)
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2. Propose a structure for a2 compound that has the following spectra. (20%)

'H NMR: § 1.28 (31,1, T = 7 Hz), 3.91 (2H, ¢, T = 7 Hz), 5.0 (1H, d, ] = 4 Hz), 6.49 (1H, 4, J = 4 Hz).

IR: 3100, 1644(s), 1104, 1166, 694(s) cm™; no IR absorption in the range 700-1100 or above 3100 om”. ———
Mass spectrum: vz = 152, 150 (equal intensity; double molecular ion). j} Ny
<
3. A major compenent of olive oil is glycery! trioleate {structure below). e
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(8) Give the structures of the products expected from the saponifteation of glyceryl trioleate with excess aqueous NaOXL (5%)

(b) Give the structure of the saturated fat glyceryl tristearate, Iﬁmr.iuccd by the hydrogenation of glyceryl trioleate, {5%)

(¢} Phospholipids, which. are closely related to fats, are important compenents in the formation of cell membrane. What are the driving forces
of the formation of the lipid bilayer structures. (10%)

4. The Diels-Alder reactions is an equilibrium that, in some cases, favors the decomposition of the Diels-Alder adduct:

. @ +  HC=CH,
; .

{a) Suggest lwo reasons why this reaction proceeds in the direction sho'wﬁ. (10%)
(b) The compound ¢-phellandrene (C,,H,,) adds H, in the presence of a catalyst to give 1-isopropyl-4-methylcycichexane and undergoes the
following reaction. Deduce the structure of o-phellandrene. (10%)
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5. Look carefully at the compounds shown below and use the letters of compounds to answer the following questions. There might be more than

ONE answer per question.
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)’ Which of the compounds are enantiomers? (%)

b) Which of the compounds are diastereomers? {§%)

¢) Which of the compound(s) are constitutional isomers of B 7 (4%)
dy Which o] the compounds are conformers? (4%)

&) Which of the compounds are achiral? @)
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