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1. (36 points) Explain why:
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(b) I3– exists, but F3– does not.
(c) Aniline is a weaker base than benzylamine.  
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  (d) cis-1,3-Dimethylcyclohexane is more stable than trans-1,3-dimethylcyclohexane.
(e) A carboxylic acid of formula C3H5O2Br is optically active.
(f) When an aqueous solution of (S)-4-bromo-trans-2-pentene is heated, racemization occurs. 

(g)The following compound gives about 50% syn elimination when heated.
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(h) Only one of the chlorines acts as a leaving group in the following reaction.
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2. (설계 문제) (20 points) Addition of Cl2 to (E)-2-pentene produces a racemic mixture of (2R,3S)-2,3-dichloropentane and its enantiomer, (2S,3R)-2,3-dichloropentane.
(a) Show the structure and its enantiomer of the two chloronium ions that are formed in this reaction. What is the relationship between them?
(b)  What is the relationship of the products that are formed by attack of the chloride nucleophile at each carbon of the two chloronium ions? 

(c)  Explain why the percentages of nucleophile attack at the two carbons of one chloronium ion are not necessarily identical.

(d)  Explain why the product that is formed must be racemic.

3. (8 points) Optically active (2R,3S)-3-chloro-2-butanol is allowed to react with sodium hydroxide in ethanol to produce an epoxide compound. 
(a) What is the chemical structure of the product of this reaction? Is this product optically active?

(b) If this epoxide compound is reacted with potassium hydroxide in water, what would be the major product? Is this product optically active?

4. (설계 문제) (20 points) Treatment of C7H15Br with strong base give an alkene mixture consisting of three alkenes, C, D, and E having formular C7H14. Catalytic hydrogenation of each alkene gave 2-methylhexane. Reaction of C with B2H6 in ether, followed by H2O2 and –OH gave mostly an alcohol, F. The same reaction of D and E gave approximately equal amount of F and an isomeric alcohol G. What structural assignment can be made for C through G on the basis of these observations? What structural element is left undertermined by these data alone?
5. (설계 문제) (12 points) Compound A has the formula C7H12. It reacts with HCl to give B, C7H13Cl. Compound B reacts with potassium t-butoxide in t-butyl alcohol to give a small amount of A and mainly C, which has formula C7H12. When C was mixed with ozone followed by a reduction with dimethyl sulfie, cyclohexanone and formaldehyde(H2C=O) are obtained. What are A through C ?
6. (설계문제) (25 points) Show how these compounds could be synthesized from alkyl halides:
(a) 
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7. (설계문제) (20 points) Show synthesis of these compounds from the indicated starting materials.
(a) 
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