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1. Predict the major organic products: (& /|- 42 5 4 » 3+ 20 4°)
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2. Draw the mechanism for the following reactions. (& |- 42 10 4 » 3+ 20 &)
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3. Please predict the chemical shifts and coupling constantsin the *H-NMR of the following compounds.
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4. Design aflowchart to separate a mixture of a primary aliphatic amine (RNH,, pKa 10.8), a carboxylic
acid (RCOOH, pKa5), and a phenol (ArOH, pKa 10). Assume that each isinsoluble in water but soluble
in diethyl ether. Only separation funnel, water, HCI, NaOH, NaHCO; (pKa 6.36), and diethyl ether can
be used to design the separation flowchart. (10 4)

5. Select the best answer for the following questions. (+ /| 42 5 4 » 3+ 30 &)
(1) What isthe major product of the following reduction of ester?
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(2) What isthe major organic product from this sequence of reaction?
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(3) Which would be the structure of the product for the following reaction?
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(4) Which would be the structure of the product for the following reaction?
HO. |
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(5) What isthe major organic product from the following reaction?

H,SO, H H
HC=CH + H,0 ——— (A) HC-COH (B) HC—CH © HC-CH (D) HOC—COH
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(6) What isthe major organic product from the following reaction?
H
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