Organic Chemistry, 8e (Bruice)

Chapter 10   Reactions of Alcohols, Ethers, Epoxides, Amines and Sulfur-Containing Compounds

1) Which of the following is the best method for preparing CH3Br?

A) CH3OH + Br-

B) CH3OH + HBr

C) CH3OH + Br2

D) CH3OH + NaBr

E) CH3OH + Br+

Answer:  B

Section:  10-1

GLO:  G2

2) Which of the following alcohols will react most rapidly with the Lucas reagent (HCl, ZnCl2)?

A) (CH3)3COH

B) CH3CH2CH2CH2OH

C) CH3CHOHCH2CH3

D) (CH3)2CHCH2OH

Answer:  A

Section:  10-1

MCAT:  11.1

3) When 1-pentanol is heated with HCl/ZnCl2, 1-chloropentane is the major organic product. This reaction proceeds through an ________ mechanism, and ________ is produced as a byproduct.

A) SN1, H2O

B) SN2, H2O

C) SN1, H2

D) SN2, H2

E) E2, H2

Answer:  B

Section:  10-1

MCAT:  6.3

4) What is the major product of the following reaction?
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Answer:  C

Section:  10-1

5) What is the major product of the following reaction?
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A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  10-1

GLO:  G2

6) A compound (A) C4H10O is optically active. (A) reacts with HCl and ZnCl2 (Lucas test) to form a cloudy product within 10 minutes. Deduce the structure of (A).

Answer:  
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Section:  10-1

GLO:  G2

7) Propose a mechanism for the following reaction.
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Answer:  
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Section:  10-1

GLO:  G2

8) Why are alcohols typically poor electrophiles?

Answer:  The hydroxide ion, a relatively strong base, is a very poor leaving group.

Section:  10-1

GLO:  G8

9) Predict the major product of the reaction below and provide a stepwise mechanism which accounts for its formation.

CH3(CH2)6CH2OH + HBr →

Answer:  
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Section:  10-1

10) Provide the structure of the major organic product in the reaction below.
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Answer:  
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Section:  10-1

11) Provide the structure of the major organic product in the reaction below.
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Answer:  
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Section:  10-1

GLO:  G2

12) Name and provide the structure of the major organic product which results when (R)-3,3-dimethyl-2-butanol is heated in the presence of HBr.

Answer:  2-bromo-2,3-dimethylbutane

[image: image16.jpg]



Section:  10-1

GLO:  G2

13) Give the major organic product for the following reaction.
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A) 
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B) 
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C) 
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E) no reaction

Answer:  C

Section:  10-1

14) Give the major organic product for the following reaction.
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A) 
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E) no reaction

Answer:  C

Section:  10-1

15) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-1

16) Provide the major organic product of the reaction below.

[image: image29.jpg]CHy

OH

HCl




Answer:  
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Section:  10-1

17) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-2

18) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-2

MCAT:  11.3

19) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-2

MCAT:  11.3

20) Give the major organic product for the following reaction.
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E) no reaction

Answer:  C

Section:  10-2

MCAT:  11.3

21) Give the major organic product for the following reaction.
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CH;——C—CH,CH;

Cl




E) no reaction

Answer:  C

Section:  10-2

22) Give the major organic product for the following reaction.
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Answer:  C

Section:  10-1

GLO:  G2

23) Which of the following reagents is best used in the conversion of methyl alcohol to methyl chloride?

A) Cl2/CCl4

B) Cl2/hυ
C) Cl-

D) SOCl2

E) NaCl

Answer:  D

Section:  10-2

24) Provide the structure of the major organic product of the following reaction.
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Answer:  

[image: image54.jpg]



Section:  10-1

25) Provide the structure of the major organic product in the reaction below.

(CH3)2CHCH2OH [image: image55.jpg]PBr3




Answer:  (CH3)2CHCH2Br

Section:  10-2

MCAT:  11.3

26) Provide the structure of the major organic product of the following reaction. Explain the stereochemistry which results in this product.
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Answer:  Each of the two steps proceeds via an SN2 mechanism. Two stereochemical inversions at the chirality center occur; thus, the product appears to have retained the original stereochemistry.
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Section:  10-2

MCAT:  6.2, 11.3

GLO:  G2, G8

27) Provide the structure of the major organic product of the following reaction.
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Answer:  
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Section:  10-2

MCAT:  11.3

28) Provide the structure of the major organic product of the following reaction.
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Answer:  
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Section:  10-2

29) What is the product of the following reaction?
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Answer:  B

Section:  10-3

MCAT:  11.2

30) What is the product of the following reaction?
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Answer:  C

Section:  10-3

MCAT:  11.2

31) What is the major product of the following reaction?
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A) I

B) II

C) III

D) IV

E) V

Answer:  E

Section:  10-3

MCAT:  11.2

32) When (R)-2-butanol is treated with TsCl in pyridine, the product formed is

A) an achiral compound

B) a mixture of diastereomers

C) a racemic mixture

D) a single enantiomer

E) none of the above

Answer:  D

Section:  10-3

MCAT:  6.2, 11.2

GLO:  G2

33) Draw the tosylate ion and explain why it is a particularly good leaving group.

Answer:  Extensive resonance stabilization of this ion makes it a particularly good leaving group.
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Section:  10-3

GLO:  G8

34) Provide the structure of the major organic product in the reaction below.

PhCH2CH2OH [image: image76.jpg]1. TsCl, pyridine
_—
2. NaCN, acetone




Answer:  PhCH2CH2CN

Section:  10-3

MCAT:  11.2

35) Provide the structure of the major organic product of the following reaction.
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Answer:  
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Section:  10-3

MCAT:  11.2

36) Give the major product for the following reaction.
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Answer:  
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Section:  10-3

MCAT:  11.2

37) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-3

MCAT:  11.2

38) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-3

MCAT:  6.2, 11.3

39) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-4

MCAT:  7.4

40) Provide the major organic product of the reaction below.
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Answer:  

[image: image88.jpg]



Section:  10-4

MCAT:  7.4

41) Which of the following alcohols dehydrates with the fastest rate?
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A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  10-4

MCAT:  6.3

42) Which of the following alcohols gives a rearranged carbocation when dehydrated?
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A) I

B) II

C) III

D) IV

E) V

Answer:  D

Section:  10-4

GLO:  G2

43) What is the product of the following reaction?
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A) I

B) II

C) III

D) IV

E) V

Answer:  A

Section:  10-4

GLO:  G2

44) Which of the following is least likely to be found in the product mixture which results when 2,2-dimethyl-3-pentanol is heated in phosphoric acid?

A) (E)-4, 4-dimethyl-2-pentene

B) (Z)-4, 4-dimethyl-2-pentene

C) 2, 3-dimethyl-2-pentene

D) 2, 3-dimethyl-1-pentene

E) 4, 4-dimethyl-1-pentene

Answer:  E

Section:  10-4

MCAT:  7.4, 10.1

45) What is the major product of the following reaction?

[image: image92.jpg]CHj
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A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  10-4

MCAT:  7.4

46) Which of the following alcohols, when heated with H2SO4, will undergo dehydration more rapidly? Explain.

[image: image93.jpg]CH—CH;
OH




Answer:  b) will undergo dehydration more rapidly because it produces a secondary benzylic carbocation, which is more stable than secondary carbocation.

Section:  10-4

MCAT:  6.5

GLO:  G8

47) Starting with isopropyl alcohol as the only organic material, synthesize isopropyl propyl ether.
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Answer:  
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Section:  10-4

MCAT:  8.1, 10.1

48) Propose a detailed, step-by-step mechanism for the reaction pathway shown below.
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Answer:  

[image: image97.jpg]



Section:  10-4

GLO:  G2

49) Propose a detailed, step-by-step mechanism for the reaction pathway shown below.

[image: image98.jpg]H,S0,

CH
g heat

OH CH,




Answer:  
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Section:  10-4

GLO:  G2

50) Draw all likely products of the following reaction and circle the product you expect to predominate.

2-pentanol [image: image100.jpg]H»>S04




Answer:  

[image: image101.jpg]



Section:  10-4

MCAT:  7.4

GLO:  G2

51) Draw all likely products of the following reaction and circle the product you expect to predominate.
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Answer:  

[image: image103.jpg]CH,

CH,




Section:  10-4

MCAT:  7.4

GLO:  G2

52) Draw all likely products of the following reaction and circle the product you expect to predominate.

[image: image104.jpg]OH

H,S04
heat




Answer:  

[image: image105.jpg]



Section:  10-4

MCAT:  7.4

GLO:  G2

53) Provide the structure of the major organic product in the reaction below.

[image: image106.jpg]CH;
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Answer:  
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Section:  10-4

MCAT:  7.4, 11.2

GLO:  G2

54) Provide the structure of the major organic product of the following reaction.

[image: image108.jpg]OH
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Answer:  
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Section:  10-4

MCAT:  7.4

55) Provide the major organic product of the reaction below.

[image: image110.jpg]OH

"um,CM3 POCI;, pyridine, 0 degrees

- -




Answer:  [image: image111.jpg]



Section:  10-4

MCAT:  7.4, 11.3

56) Give the major product for the following reaction.
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A) 
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B) 
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D) 
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E) 
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Answer:  C

Section:  10-4

MCAT:  7.4

57) Give the major product for the following reaction.
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A) 
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B) 

[image: image120.jpg]



C) 
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D) 
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E) 
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Answer:  C

Section:  10-4

MCAT:  11.3

58) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-5

MCAT:  8.2, 11.1

59) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-5

MCAT:  8.2, 11.1

60) Give the major product for the following reaction.
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A) 
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B) 
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C) 

[image: image131.jpg]OH
CHy—C—CH,CH,CH;

OH




D) 
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E) 

[image: image133.jpg]CH;0——C—0CH,CH,CH;




Answer:  D

Section:  10-5

MCAT:  11.1

61) Give the major product for the following reaction.
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A) 

[image: image135.jpg](CH,):CHCH:ﬁOH
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B) 
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C) 
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D) 

[image: image138.jpg]CH;CH,CH,CH,CH




E) no reaction

Answer:  A

Section:  10-5

MCAT:  11.1

62) Give the major product for the following reaction.
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A) 
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B) 
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C) 
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D) 

[image: image143.jpg]c:-n,cx-czcn-u:cncﬁu
0




E) no reaction

Answer:  B

Section:  10-5

MCAT:  11.1

63) Give the major product for the following reaction.
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Answer:  no reaction

Section:  10-5

MCAT:  11.1

64) Provide the major organic product of the reaction below.

[image: image145.jpg]oY
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Answer:  

[image: image146.jpg]CH(CH,)




Section:  10-5

MCAT:  11.1

65) Provide the major organic product of the reaction below.

[image: image147.jpg]NayCry0y, H,S0;4
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Answer:  

[image: image148.jpg]CH(CH,),




Section:  10-5

MCAT:  11.1

66) Provide the major organic product of the reaction below.
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Answer:  

[image: image150.jpg]CH(CH;),




Section:  10-5

MCAT:  11.1

67) What are the major products from the following reaction?

[image: image151.jpg]



A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  10-6

GLO:  G2

68) When dipentyl ether is treated with excess HI, through what type of mechanism(s) does the major product result?

A) SN2

B) SN1

C) both SN1 and SN2

D) E1

E) E2

Answer:  A

Section:  10-6

MCAT:  6.3, 14.1

69) Propose a mechanism for the following reaction:
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Answer:  
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Section:  10-6

GLO:  G2

70) Provide the structure of the major organic product of the following reaction.

[image: image154.jpg]HI (excess)
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Answer:  
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Section:  10-6

71) Provide the structure of the major organic product of the following reaction.

[image: image156.jpg]HI (excess)
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Answer:  

[image: image157.jpg]



Section:  10-6

72) Provide the major organic product of the reaction below.

[image: image158.jpg]PN

HI (excess)
S ————————




Answer:  

[image: image159.jpg]



Section:  10-6

73) Give the major organic product for the following reaction.
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A) CH3I

B) CH3CH2I

C) 

[image: image161.jpg]CH;—CH—I

CH,




D) CH3CH2CH2CH2I

E) CH3CH2CH2I

Answer:  B

Section:  10-6

74) Provide the major organic product of the following reaction.

[image: image162.jpg]HI
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Answer:  
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Section:  10-6

75) What is the product from the following reaction?
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A) I

B) II

C) III

D) IV

E) V

Answer:  A

Section:  10-7

76) What is the major product from the following reaction?
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A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  10-7

77) What is the major product for the following reaction?
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A) I

B) II

C) III

D) IV

E) V

Answer:  D

Section:  10-7

78) What is the major product for the following reaction?
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A) I

B) II

C) III

D) IV

E) V

Answer:  E

Section:  10-7

79) Provide the major organic product in the reaction below.
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Answer:  
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Section:  10-7

80) Provide the major organic product in the reaction below.

[image: image170.jpg]HBr




Answer:  
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Section:  10-7

MCAT:  6.2

GLO:  G2

81) Provide the structure of the major organic product of the following reaction.

[image: image172.jpg]NaCN




Answer:  

[image: image173.jpg]ONa



 plus enantiomer

Section:  10-7

MCAT:  6.2

82) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-7

MCAT:  6.2, 8.1

83) Provide the major organic product of the reaction below.
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Answer:  
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Section:  10-7

MCAT:  6.2, 8.1

84) Give the product of the following reaction.
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A) 
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B) 

[image: image180.jpg]CH,
CHy—C——CH,0H

OCH,




C) 

[image: image181.jpg]3

—C—CH,0CH,CH

3

CH;

OH




D) 
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E) no reaction

Answer:  D

Section:  10-7

85) Give the product of the following reaction.
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A) 
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B) 
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C) 
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D) 
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E) no reaction

Answer:  C

Section:  10-7

86) Provide the sequence of reagents needed to carry out the following conversion.

CH3C[image: image188.jpg]


CH→ CH3CH2CH2CH2CH2OH

Answer:  
1. NaNH2

2. ethylene oxide

3. H3O+
4. H2 (excess), Pt

Section:  10-7

GLO:  G2

87) Provide the major organic product of the following reaction.
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Answer:  
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Section:  10-7

MCAT:  8.1

88) Provide the major organic product of the following reaction.
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Answer:  
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Section:  10-7

MCAT:  8.1

89) Provide the major organic product of the following reaction.
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Answer:  
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Section:  10-7

MCAT:  8.1

90) Provide the structure of the major organic product which results when naphthalene oxide undergoes rearrangement in the presence of water. Explain the regioselectivity of this rearrangement.

Answer:  Naphthalene oxide can rearrange to form either 1-naphthol or 2-naphthol. The carbocation leading to 1-naphthol is more stable because more electron delocalization is present in which aromaticity is retained in the benzene ring.

[image: image195.jpg]



Section:  10-8

GLO:  G2, G8

91) How are certain arene oxides believed to cause cancer?

Answer:  2'-Deoxyguanosine, a component of DNA, is a nucleophile and reacts with certain arene oxides to form a covalent bond. Once this part of DNA has formed a covalent bond to another compound, the structure and replication of the DNA is disrupted. The genetic code can no longer be transcribed properly, and this can lead to cancerous mutations.

Section:  10-8

GLO:  G2, G7, G8

92) Which of the following is a quaternary ammonium ion?

A) 

[image: image196.jpg]



B) 
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C) 

[image: image198.jpg]



D) 

[image: image199.jpg]



E) 
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Answer:  E

Section:  10-9

MCAT:  19.1

93) Provide the major organic product of the following reaction.
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Answer:  
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Section:  10-9

MCAT:  19.5

94) Provide the major organic product of the following reaction.
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Answer:  
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Section:  10-10

MCAT:  19.4

95) Which of the following is phenylthiol?
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A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  10-11

96) Which of the following is the strongest acid?

A) CH3NH2

B) CH3OH

C) CH3SH

D) CH3OCH3

E) CH3Cl

Answer:  C

Section:  10-11

97) Provide the structure of the major organic product of the following reaction.
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Answer:  
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Section:  10-11

MCAT:  6.2

98) Provide the major organic product of the following reaction.
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Answer:  
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Section:  10-11

99) Name the following compound.

[image: image210.jpg]CH;




Answer:  4-methyl-3-cyclohexenol

Section:  5-2

MCAT:  7.1, 10.1

100) How many distinct products are formed in this reaction

[image: image211.jpg]OH .50,

heat




A) 0

B) 1

C) 2

D) 3

E) 4

Answer:  B

Section:  10-4

MCAT:  13.1

101) Predict the product for this reaction.
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Answer:  
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Section:  10-4

MCAT:  7.4

102) Predict the product for this reaction.
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A) I

B) II

C) III

D) all of the above

E) none of the above

Answer:  E

Section:  10-4

GLO:  G2

103) Predict the starting material for this reaction.
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Answer:  
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Section:  10-7

GLO:  G2

104) Predict the starting material for this reaction.
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Answer:  
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Section:  10-7

GLO:  G2

105) How would you convert 1-bromo-1,4,4-trimethylcyclohexane to the racemic mixture of the following compound?

[image: image219.jpg]>GOH >Q'/"OH
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Answer:  
1. CH3ONa

2. RCO3H

3. -OH

Section:  10-7

106) How would you convert 1-bromo-1,4,4-trimethylcyclohexane to the racemic mixture of the following compound?
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Answer:  
1. CH3ONa

2. OsO4
3. H2O2, H2O

Section:  10-7

MCAT:  6.1

107) Provide the missing reagents and compound.
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Answer:  
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Section:  10-4, 10-13

MCAT:  7.4, 8.2

108) Arene oxides are formed

A) by the reaction of cytochrome P450 with oxygen.

B) by the reaction of cytochrome P450 with peroxy acids.

C) by the reaction of cytochrome P450 with PCC.

D) by the reaction of cytochrome P450 with alcohols.

E) by the reaction of cytochrome P450 with aromatic compounds.

Answer:  E

Section:  10-8

GLO:  G7

109) Predict the product of this reaction
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Answer:  
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Section:  10-7
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