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1. Which is the enantiomer of the compound shown below?

H
H C‘“““
_ 9 )\cmm
cl

(A) (E)

CH,CI c, y CIH;C,

"f, Ham 2
c‘\““‘)\H H\t\‘}\ CH C“\“J\
HLC CIH,C cwzm a

2. The biological importance of enantiomers arises from?

(A) Biological reactions involve receptor molecules.

(B) Biological receptors are chiral.

(C) Biological receptors require a specific enantiomer for reaction.

(D) Each enantiomer has different biological properties.

(E) All of the above

3. How many stereoisomers of 3-bromo-2-butanol exist?
OH

CH,CHCHCH;
Br.
A1 ®2 (©)3 D4 [E)6

4., Which is the most polar bond for the molecule shown below?

OH 1l<‘
CH3— CH— (|:H— CHz'—‘ O—“ lCH

OH CH,

(A)C-F (B)O-H (C)C-H (D)C-O (E)C-C

CHy
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5. Which of the following describes accurately the noncovalent interactions between
the like molecules below?

CH;CH,NH, CH;CH,0H CH;CH,CH;

1 2 3

(A) Only 1 exhibits hydrogen bonding.
(B) Only 2 exhibits hydrogen bonding.
(C) Only 3 exhibits hydrogen bonding.
(D) Only 1 and 2 exhibit hydrogen bonding.
(E) All exhibit hydrogen bonding.

6. Which of the following statement correctly describes Vitamin C (shown below)?

H CH,OH

N
O
O, :
HO OH

(A) is hydrophilic.

-(B) exhibits dispersion forces.
(C) exhibits hydrogen bonding.
(D) would be soluble in water.
(E) all of the above.

7. Which of the following functional group does not have oxygen?
(A) ether (B) thiol (C)aldehyde (D)ester (E) amide

8. Which of the following functional group is characterized by the presence of an sp’
hybridized carbon atom?
(A) alkyl halide (B) sulfide (C) alcohol (D) aldehyde (E) alkyne
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9. What is the most likely major product if ethane is reacted with a large excess of
chlorine over a long period of time?

(A) CCI:CCI3

(B) CHsCH;3

(C) CH2CICH:CI

(D) CH2CICH3

(E) Ethane does not react with the halogens.

10. The following reaction is an example of:

CH_: CH3
+ | Hwo by — -4
E;C— ?__ Br ——22 g E;C ?—-— CE - EBr
CE; CE;

(A) a substitution reaction.
(B) a rearrangement reaction.
(C) an elimination reaction.
(D) an addition reaction.

(E) a pericyclic reaction.

11. What is the Species B of the following reaction?

CH; . cim
HC—C—Br ——= H,C—C- - Br
l
CHj CH;
4 B

(A) a carbocation  (B) aradical (C)a carbanion (D) acarbine (E)a carbyne

12. Which of the following amino acids has an aromatic side chain?

(A) Isoleucine  (B) Valine (C) Tyrosine (D) Threonine (E) Glycine
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13. Which of the following statements is TRUE?

(A) Both DNA and RNA are rcompletely double-stranded.
(B) Both DNA and RNA are completely single-stranded.
(C) Both DNA and RNA contain ribose.

(D) Both DNA and RNA contain uracil.

(E) Both DNA and RNA contain phosphate.

14. Which of the following is NOT a property of a reaction protecting group?
(A) Change the reactivity of a functional group

(B) Inert to reaction conditions

(C) Becomes a permanent part of the product

(D) Alters the mechanism of the desired reaction

(E) All are properties of a protecting group

15. To what structural feature does the term “protein primary structure” refer to?
(A) The sequence of amino acids in proteins

(B) The overall folding pattern of proteins

(C) The aggregation of polypeptides

(D) The conformation of local regions of polypeptides

(E) The association of several protein chains into a closely packed arrangement

16. Rank the following compounds in order from the strongest acid to the weakest acid:

NH, OH
() H3O0* (1) @ (111) @ (Iv) Hx0

(A)I>I>1>1V
B)I>M>1I>1V
O U>1>1>1V
OYIO>UI>1>1V
E) M>>IV >1
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17. Which of the following compounds will undergo an SN2 reaction most readily?
(A) (CH3);CCHI

(B) (CH3)sCCl

(C) (CH3)2CHI

(D) (CH3)2CHCH2CH2CH2Cl

(E) (CH3)CHCH2CH2CH.I

18. What is the horizontal axis of a mass spectrum?

(A)mass (B) mass/energy (C) mass/charge (D) charge (E) ion

19. What is the vertical axis of a mass spectrum?

(A)mass (B)energy (C)abundance (D) field strength  (E) charge

20. Which of the following would not produce nuclear magnetic resonance?

A)HE BN ©% OPF ®"C

21. Which feature in the 'H NMR spectrum provides information about the relative
numbers of hydrogen atoms of each type found in a compound?

(A) number of signals

(B) integration of signals

(C) splitting of signals

(D) chemical shift

(E) spin-spin signals

22. Which of the following statements about an SN2 reaction is TRUE?
(A) the reaction occurs in two steps

(B) rate = k[RX]

(C) stabilization of R+ is important

(D) the reaction causes racemization

(E) the reaction is favored by aprotic solvents
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23. Which of the following statements about an SN1 reaction is TRUE?
(A) the reaction occurs in one-step
(B) there is no effect on reaction rate by nucleophile
(C) primary alkyl halides react faster than secondary alkyl halides
(D) the reaction proceeds with inversion of stereochemistry

(E) the reaction is favored by aprotic solvents

24. Which of the following is the most reactive species in an SN1 reaction?
H I H 1 H l H;C 1
3
H30><CH3 CHsl H30></ CHs ij H30><CH3
(A) (B) © D) (B)

25. What is the best choice of reagent to achieve the following transformation?
O
CH3CHCH2CH2gOCH2CH3 ——9——-> CH,;CHCH,CH,CH,0H
b, | b,
(A) CrO3, H30%, acetone
(B) pyridium chlorochromate, CH2Cl2
(C) SOCly, pyridine
(D) NaBH4
(E) LiAlH4



