
1. For the following questions, give the letter of the term that best matches the given 

definition.(lO%) 

a. Br~nsted-Lowly Acid f. Ionic Bond 

b. Brnnsted-Lowry Base g. Covalent Bond 

c. Lewis Acid 11. Polar-Covalent Bond 

d. Lewis Base i. Hydrophobic 

e. Electl:onegativity j. Hydrophilic 

la. Any species that can accept electrons. 

lb. A bond between two atoills differing in electronegativity by 0.5 - 2. 

lc. A tern used to describe a "water loving" species. 

Id. A compound that can donate a proton. 

le. The ability of an atom to attract the shared electrons in a covalent bond. 

1 f. A term used to describe a "water fearing" species. 

lg. Any sp1:cies that can donate electrons. 
111. A bond between two atoms differing in electronegativity by < 0.5 

li. A compound that can accept a proton. 

lj. A bond between two atoms differing in electronegativity by > 2 

2. Use the reaction energy diagram below to answer the following questions.(lO%) 

* 
Reaction Progress 

2a. The reaction depicted in this reaction energy diagram can best be described as: 

a. a slow exergonic reaction 

b. a fast exergonic reaction 

c. a slow endergonic reaction 

d. a fast endergonic reaction 

2b. The transition state is found at point on the diagram. 

2c. The products are found at point on the diagram. 

2d. The free-energy change for the reaction is indicated at point on the diagram. 

2e. The reactants are found at point on the diagram. 



3. Write the complete stepwise mechanism for the following reaction. Show all intermediate 

structures and all electron flow with arrows.(6%) 

4. A natural product having [ a ] ~  = +40.3' has been isolated and purified (6%) 
4a. This information indicates that the natural product: 

a. is racemic. 

b. does not rotate plane-polarized light. 

c. is levorotatory. 

d. is dextrorotatory. 

4b. Two structures have been proposed for this natural product. Which structure is collsistent with 

the inforn~xtion presented? Briefly explain your choice. 

5. Propose a synthesis of each of the following compounds from the given starting material and 
any inorganic reagents necessary. (8%) 

5n. 

a 3  
I 

a 3 
I 

CH3CHCH:= CHI from CH3CHCH2CH20H 

H 3 C ~ " '  fro111 
H3Ct BK (only source of carbon) 

H3C CH3 H3C 



0 

11 HA 
CH3CH2COH t ~ ~ ~ 1 8 0 ~ 

1) The product of the following reaction would be: 

2) What is the product of the reaction below? 

3) The reaction of an aldehyde with hydrogen cyanide is an exanlple of reaction. 

A) a nucleophilic substitution B) an electrophilic addition 

C) an electrophilic substitution D) a nucleophilic addition 



4) What is the order of decreasing reactivity towards nucleophilic acyl substitutio~l for the carboxylic 

acid derivatives? (most reactive first) 

0 0 0 0 0 
II II II 

R-C-0-C-R R-C--NHt 
II 

R-C-OR 
I I 

R-C-(3 

I I1 111 N 

A) I, 111, 11, IV B) 11,111, I, IV C) 111, 11, I, IV D) IV, I, 111, I1 

5) What, in general, is the order of decreasing reactivity of these carbonyl 

c o ~ ~ ~ p o u n d s  towards nucleopl~ilic reagents? 

0 H 0 H 0 
I1 

CH3CCH3 
I I1 I II 

CH3C=O (CH3) 3CCCH-j HC=O (CH3) 3CCC (CH3) 3 

I I1 I1 I I v v 

A ) I > I I I > V > I I > I V  B ) I V ~ I I ~ I ~ I I I ~ V  C ) V ~ I I I ~ I ~ I I ~ I V  

D)II>I>V:.I I I>IV E ) I I I > V > N > I I > I  

6) What is the order of increasing acidity for the following compounds? (least to most) 

A) 11, 111, I, IV B) IV, 11,111, I C) IV, I, 111, I1 D) I, 111, 11, IV 

7) a$-Unsaturatec aldehydes and ketones can undergo reaction with nucleophiles at the P carbon, as 

shown below. 

This reaction is called a reaction. 

A) direct addition B) electrophilic addition C) conjugate addition 

D) 1,2-addition. 



8) Which of the following will not undergo hydrolysis, whether acid or base is present? 

9) The product, J, of the following reaction sequence, 

0 0 

11 11 I\JaOCzH5 ~ ~ 0 '  
C2H50COC2Hg t CgHgCH2COC2Hg [I] + J 

C2HgOH 

would be: 

1) Nucleophilic addition reaction of ketone 

2) N~~cleophilic acyl substitution reaction of carboxylic acid derivatives 

3) Carbonyl a-substitution reaction 

4) The Claisen condensation reaction 



8. Draw stiuctures corresponding to the following IUPAC names. (8%) 
a) p-Bromochlorobenzene b) p-Bromotoluene 

c) in-Chloroaniline d) 1-Chloro-3,s-dimethylbenzene 

9. Rank the compounds in each group in order of their reactivity to electrophilic substitution. (6%) 
a) Nitrobenzenc:, phenol, toluene, benzene 

b) Benzene, bi-omobenzene, benzaldehyde, aniline 

10. What product(s) would you expect from dehydration of the following alcohols with POC13 in 
pyridine? Indicate the inajor product in each case. (8%) 

a) (b) 
H 

11. How would you aniline from the followiilg starting materials? (8%) 
a) Benzene b) Benzamide 


