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1. Predict the major product(s) for each of the following reactions: (20 points)
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2. Complete the following transformations. Provide the reagents used and the intermediate products

obtained. (15 points)
HO3S~®-NH2

(a)
o

(b) 0 OH

M T

(c)

acetylene B cis-1-phenyl-2-pentene

3. Provide a reasonable mechanism for each of the following reactions. Indicate clearly the electron
movement. (15 points)
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4. Please define the following terms (FT A + X B 4). (22 %)

(a)  Resolution (of enantiomers). (b) Endo rule

(¢) Diastereotopic protons (d) 1,3-Diaxial interaction
(e) Resonance (f) Enantiomeric pure

(g) Enolate (h) pKa

(i) Racemization (3) Syn addition

(k)  Stereogenic center
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5. Please answer the following questions.

(a) Rank the following anions in order of increasing nucleophilicity and explain your answer
(4%)

I~ Brr CIr F-
(b) Rank the following compounds in order of increasing pKa and explain your answers. (4%)
OH OH
ealr e A
N02 NOZ
6. An unknown compound, with the formula CsH;00,, whose spectrum ('"H NMR) is shown below.
Please determine the structure. (10%)
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7. (a) Please draw the molecular orbitals of 1,3-butadiene and ethylene, then show their
HOMO and LUMO. (8%)
(b)  Using Woodward-Hoffmann rules (symmetry of molecular orbital), show that the [4+2]
Diels-Alder reaction is thermally allowed. (2%)
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