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1. List all pairs of enantiomers.

CH, CH, CH, CH, CH,
H—C—ClI H—C—Cl  Cl cl, H cl \’I:—H Cl—C—cl
H—C—H H—C—H H—CI:—H H—é—H H—C—H
H—C—Cl  Cl—C—H cl—C—H H—(I:—Cl H—C—H

CH, CH, CH, CH, CH,

| 1] i v \'}

(A)ITand IV, I and IIT

(B) Iand III

O©)Mand IV

(D) Iand I, I and IV, II and II1, IIT and IV

(E) Tand IV, I and II, I and IV, II and III, III and IV

2. Which of the following alkenes produce(s) 3-bromo-3-methylpentane as the major

product when HBr is added?

I I n v
(A)Iandll @B)HOI (C)L,II,andIll (D) all of them (E) none of them

3. Which of the following statements is TRUE?

(A) all chiral molecules possess a plane of symmetry.

(B) all achiral molecules are meso.

(C) all molecules which possess a single chirality center of the S configuration are
levorotatory.

(D) a mixture of achiral compounds will be optically inactive.

(E) all molecules which possess two or more chirality centers will be chiral.
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4. For an endergonic reaction step, the Hammond postulate states that

(A) the transition state of the step resembles the reactants of the step.

(B) the transition state is more similar in structure to the products than to the reactants.
(C) the step is rate-determining since it has the smallest Ea.

(D) the reaction containing this step is overall first order.

(E) the transition state is precisely symmetric with bond-breaking and bond-forming

occurring to the same extent.

5. Which of the following structures is an antiaromatic compound?

\ S— 7
(0 O I A v

O (o)

| I I \Y Y}
A1 ®I ©I OIV EV

6. Which of the followings is the weakest base?
(A) phenolate ion

(B) ethoxide ion

(C) hydroxide ion

(D) acetate ion

(E) methoxide ion

7. For SN1 reactions, which of the following statement is TRUE?
(A) complete inversion of configuration occurs.

(B) these reactions are favored by nonpolar solvents.

(C) these reactions are favored by polar solvents.

(D) reaction rates depend only on the concentration of the nucleophile.

(E) the mechanism is a one-step back attack.
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8. What is the product of the following 1,7-hydrogen shift reaction?

"‘ C4H
4%1g A 7

A1 Gon @©u OV EV

9. Determine the monomer structure from which the following polymer is made.
T L L LT
CH; CH; CH; CH; CH; CH; CH; CH4

(A) CH,CH,

(B) CH,=CH,

(C) CH,CH=CH,

(D) CH,=CHCH=CH,

(E) CH,CH=CHCH,

10. What is the product formed when a diisocyanate reacts with a diol?
(A) an epoxy resin

(B) a polyester

(C) a polycarbonate

(D) a polyamide

(E) a polyurethane
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11. What is the first step in the mechanism of the reaction shown below?

0
Nl o ; ]
HyC—G—0 + R—SH + ATP —— = H;C—C—SR + ADP + o@-l'lvl—
' O
0

OH

(A) carboxylate ion attacks the thiol.

(B) carboxylate ion attacks the a-phosphorus of ATP.
(C) carboxylate ion attacks the y-phosphorus of ATP.
(D) thiol molecule attacks the B-phosphorus of ATP.
(E) thiol molecule attacks the acyl group.

12. Regarding retroviruses, which of the following statements is NOT TRUE?

(A) the genetic information is contained in RNA.

(B) the genetic information flows from DNA to RNA.

(C) drugs have been designed to interfere with the synthesis of DNA by retroviruses.
(D) AZT is a design drug that was synthesized to combat the HIV retrovirus.

(E) The retrovirus uses the sequence of bases in RNA as a template to synthesize DNA

which enters and infects the host cell.

13. What is the composition of a ribosome?
(A) 40% protein, 60% rRNA

(B) 60% protein, 40% tRNA

(C) 40% protein, 60% tRNA

(D) 40% protein, 60% mRNA

(E) 100% protein, 0% rRNA
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14. How many isoprene units are present in -carotene?

AN

A4 ®s ©6 D7 E)S

15. How many ATP molecules are produced in glycolysis when one glucose molecule
is converted into two pyruvate molecules?
A2 B3 ©4 M6 (EI12

16. Which of the following vitamins is the only lipid-soluble vitamin that functions as
a coenzyme?

(A) vitamin A

(B) vitamin D

(C) vitamin B1

(D) vitamin C

(E) vitamin K

17. Regarding coenzymes, which of the following statements is NOT TRUE?

(A) coenzymes catalyze chemical reactions similar to enzymes.

(B) coenzymes may function as oxidizing and reducing agents.

(C) coenzymes play a variety of chemical roles exactly like those played by the amino
acid side chains of enzymes.

(D) coenzymes may function as nucleophiles or strong bases needed in a reaction.

(E) coenzymes may function as activators needed in a reaction.
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18. Which amino acid in an enzyme has a side chain that can react with the substrate to
form an imine?

(A) lysine (B) methionine (C) phenylalanine (D) serine (E) aspartic acid

19. What is the main purpose for using metal-ions as catalysts in the following

hydrolysis reaction?

+ H0 —— + CH;OH

(A) increases the rate by making water a stronger base, thereby increasing its
electrophilicity

(B) increases the rate by making water a stronger base, thereby increasing its
nucleophilicity

(C) increases the rate by making water a stronger acid, thereby increasing its
nucleophilicity

(D) increases the rate by making water a stronger acid, thereby increasing its
electrophilicity

(E) increases the rate by making water a stronger acid, thereby decreasing its

nucleophilicity

20. In peptide synthesis, what is the role of dicyclohexylcarbodiimide?
(A) activates the carboxyl group of an amino acid

(B) protects the carboxyl group of an amino acid

(C) protects the amino group of an amino acid

(D) activates the amino group of an amino acid

(E) removes the protecting group on the N-terminal amino acid
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21. Which of the following amino acids will have the smallest retention factor (rf) when
separated by normal-phase thin-layer chromatography?
(A) serine (B) alanine  (C) cysteine‘ (D) aspartate (E) phenylalanine

22. Which of the following represents the general formula of a carbohydrate?
(A) CnH2n+2

(B) CnH2n

(C) CnH2n-2

(D) Cn(H20)n

(E) Co(HO)n

23. Give the common name for the following chemical structure.

CH,OH
O_ H CH,OH

O—OH
OH 0
OH ‘ CH,OH
OH OH
(A)lactose  (B) fructose (C) sucrose (D) maltose (E) galactose

24. When a disulfide linkage is formed, the compound containing this new linkage has

been

(A) hydrolyzed (B) dehydrated (C) electrolyzed (D) oxidized (E) reduced

25. Which of the following statements most accurately defines the term alkaloid?
(A) heterocyclic natural products with a nitrogen as a heteroatom

(B) natural, cyclic hydrocarbons .

(C) heterocyclic natural products with a sulfur as a heteroatom

(D) heterocyclic natural products with an oxygen as a heteroatom

(E) natural, cyclic hydrocarbons with alkyl groups



