Organic Chemistry, 8e (Bruice)

Chapter 17   Reactions at the α-Carbon

1) Which of the following compounds does not have an alpha hydrogen?
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A) I

B) II

C) III

D) IV

E) all of the above

Answer:  E

Section:  17-1

2) Which of the labeled hydrogen atoms in the following structure is the most acidic?
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A) 1

B) 2

C) 3

D) 4

E) 5

Answer:  E

Section:  17-1

MCAT:  20.2

3) Which of the following underlined alpha hydrogens are the most acidic?

A) 
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B) 
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E) 
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Answer:  B

Section:  17-1

MCAT:  22.7

4) Which of the labeled hydrogen atoms in the following structure is the most acidic?
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A) 1

B) 2

C) 3

D) 4

E) 5

Answer:  C

Section:  17-1

MCAT:  22.7

5) Which of the labeled hydrogen atoms in the following structure is the most acidic?
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A) 1

B) 2

C) 3

D) 4

E) 5

Answer:  D

Section:  17-1

MCAT:  22.7

6) Which of the following is a β-diester?

A) 
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B) 
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C) 
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D) 
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Answer:  A

Section:  17-1

7) Which compound has the lowest pKa?

A) (CH3CH2O2C)2CH2

B) CH3CH2O2CCH2CHO

C) CH3CH2COCH2CHO

D) PhCOCH2COCH3

E) (NC)2CH2

Answer:  C

Section:  17-1

MCAT:  22.7

8) Which compound's α H is the least acidic?

A) nitroethane

B) propanenitrile

C) N,N-dimethylacetamide

D) propanal

E) acetone

Answer:  C

Section:  17-1

MCAT:  21.2, 22.7

9) List the following carbonyl compounds in order of decreasing pKa: 2,4-pentanedione, diethyl malonate, propanal, ethyl acetate.

Answer:  ethyl acetate > propanal > diethyl malonate > 2,4-pentanedione

Section:  17-1

MCAT:  22.7

10) Why is the pKa of acetone 20 while that of ethane is 50? Explain the origin for this difference in acidity.

Answer:  When a proton is removed from ethane, the electrons left behind reside on a carbon atom. Because carbon is not very electronegative and there is no other effective way of delocalizing the negative charge, this carbanion is very unstable and very basic. When a proton is removed from acetone, a resonance delocalized enolate ion is formed. This enolate is stabilized through the delocalization of electron density onto an electronegative oxygen atom, thus the enolate is a much weaker base than the conjugate base of ethane. The weaker the conjugate base, the stronger the corresponding acid and the lower the pKa of this acid.

Section:  17-1

MCAT:  15.2

GLO:  G2, G8

11) Rank the following compounds in order of increasing acidity of their a-Hs, least acidic to most acidic: CH3CH2CON(CH3)2, PhCOCH2CHO, CH3CH2CO2CH2CH3, and PhCOCH2CO2CH2CH3.

Answer:  CH3CH2CON(CH3)2 < CH3CH2CO2CH2CH3 < PhCOCH2CO2CH2CH3 < PhCOCH2CHO

Section:  17-1

MCAT:  21.2, 22.7

12) How many Hs in the compound below are replaced by Ds when it is shaken in D2O containing trace hydroxide?
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A) 1

B) 2

C) 3

D) 6

E) 7

Answer:  C

Section:  17-1

MCAT:  22.1

13) When compared to the keto form, the enol form of which of the following compounds is most stable?
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A) I

B) II

C) III

D) IV

E) V

Answer:  C

Section:  17-2

14) Which of the following is the most stable enol form of 1,3-cyclohexanedione?
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A) I

B) II

C) III

D) IV

E) V

Answer:  E

Section:  17-2

MCAT:  22.7

15) Which of the following compounds has the most stable enol tautomer?

A) 
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B) 
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C) 
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Answer:  C

Section:  17-2

MCAT:  22.7

16) Which of the following keto-enol tautomers is more stable? Explain.
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Answer:  The enol form is more stable than the keto form because the enol form is aromatic but the keto form is not.

Section:  17-2

MCAT:  22.7

GLO:  G8

17) Draw the most stable enol tautomer of the ketone shown below.
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Answer:  
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Section:  17-2

MCAT:  22.7

18) Use an asterisk to indicate the most electron-rich carbon in the molecule below.
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Answer:  
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Section:  17-2

MCAT:  22.1

19) Provide a detailed, stepwise mechanism for the base-catalyzed enolization of acetaldehyde.

Answer:  
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Section:  17-3

MCAT:  22.1

20) Provide a detailed, stepwise mechanism for the acid-catalyzed enolization of acetaldehyde.

Answer:  
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Section:  17-3

MCAT:  22.1

21) How would you accomplish the following conversion?

[image: image30.jpg]C=N




A) H+/H2O; HC[image: image31.jpg]


N

B) -OH/NaC[image: image32.jpg]


N

C) Br2/H+, H2O; NaC[image: image33.jpg]


N

D) HBr; NaC[image: image34.jpg]


N

E) LiAlH4; HC[image: image35.jpg]


N; KMnO4

Answer:  C

Section:  17-4

22) Which of the following compounds will give a positive iodoform test?

A) propanal

B) 2-pentanone

C) 3-pentanone

D) benzophenone

E) cyclohexanone

Answer:  B

Section:  17-4

MCAT:  22.3

23) What is the carbon nucleophile which attacks molecular bromine in the acid-catalyzed α-bromination of a ketone?

A) an enolate

B) a Grignard reagent

C) an acetylide

D) a carbocation

E) an enol

Answer:  E

Section:  17-4

MCAT:  22.3

24) Provide a detailed, stepwise mechanism for the α-bromination of acetone in base.

Answer:  
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Section:  17-4

MCAT:  22.3

25) Provide a detailed, stepwise mechanism for the formation of acetate and bromodiiodomethane from bromoacetone, hydroxide and iodine.

Answer:  
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Section:  17-4

MCAT:  22.3

26) Provide the major organic product of the following.
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Answer:  
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Section:  17-4

MCAT:  22.3

27) Give the major product for the following reaction.
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A) 
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Answer:  A

Section:  17-4

MCAT:  22.3

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

Answer:  B

Section:  17-4

MCAT:  22.3

29) The Hell-Volhard-Zelinsky reaction involves

A) the α-bromination of carboxylic acids.

B) the α-bromination of ketones.

C) the bromination of alcohols.

D) the oxidation of aldehydes to acids.

E) none of the above.

Answer:  A

Section:  17-5

MCAT:  22.6

30) Which is the major organic product from the following reaction?
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Answer:  C

Section:  17-5

MCAT:  22.6

31) Provide the major organic product of the following.
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Answer:  
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Section:  17-5

MCAT:  22.6

32) Give the major product for the following reaction.
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Answer:  E

Section:  17-5

MCAT:  22.6

33) Which of the following reagents will quantitatively convert an enolizable ketone to its enolate salt?

A) lithium hydroxide

B) lithium diisopropylamide

C) methyllithium

D) diethylamine

E) pyridine

Answer:  B

Section:  17-6

34) Which of the following will alkylate a lithium enolate most rapidly?

A) methyl bromide

B) isopropyl bromide

C) neopentyl bromide

D) bromobenzene

E) 2-methylbromobenzene

Answer:  A

Section:  17-6

35) Enolates are frequently formed by treating an aldehyde or ketone with LDA. However, the LDA must first be generated by reacting diisopropylamine with butyllithium. Why don't chemists just use butyllithium itself to deprotonate the aldehyde or ketone and form the enolate?

Answer:  Butyllithium is a strong enough base but is too nucleophilic to be used to deprotonate carbonyl compounds. The butyllithium would attack the carbonyl carbon and form a covalent bond instead of deprotonating α to the carbonyl.

Section:  17-6

MCAT:  18.3

GLO:  G2

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

B) II

C) III

D) IV

E) V

Answer:  D

Section:  17-7

MCAT:  22.1

37) Which of the following methods can be used to prepare the following compound?
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A) I

B) II

C) III

D) II and III

E) I, II, and III

Answer:  D

Section:  17-7

MCAT:  22.2

38) A student proposed the following synthesis. Why did it fail?
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A) The use of LDA results in the thermodynamic product instead of the desired kinetic product.

B) LDA is insoluble in the THF solvent so the reaction is too slow to occur at a useful rate.

C) LDA acts as a nucleophile instead of a base in its reaction with cyclohexanone.

D) The tertiary bromide is too sterically hindered to be attacked by the enolate.

E) Instead of 2-methyl-2-bromopentane, 2-bromo-3-methylpentane should have been used to anticipate a cationic rearrangement that would occur.

Answer:  D

Section:  17-7

GLO:  G2

39) What iminium salt is produced in the reaction shown below?
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Answer:  

[image: image69.jpg]



Section:  17-7

MCAT:  22.2

40) Provide the major organic product of the following.
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Answer:  
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Section:  17-7

41) Provide the major organic product(s) of the reaction shown below.

[image: image72.jpg]\)CL/ 1. LDA, -78 degrees

2. CHsCH,l




Answer:  
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Section:  17-7

MCAT:  22.2

42) Give the major product for the following reaction.
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Answer:  

[image: image75.jpg]



Section:  17-7

43) Give the major product for the following reaction.
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Answer:  B

Section:  17-7

MCAT:  22.2

44) Give the major product for the following reaction.
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Answer:  B

Section:  17-7

45) Give the major product for the following reaction.
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Answer:  
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Section:  17-7

46) Give the major product for the reaction.

[image: image90.jpg]o]
" 1. pyrrolidine, H”
_—
0
CH,CH.
2CH; "

c
2.CHCH el
3. HCI H:0

CH:CH;




A) 

[image: image91.jpg]o]
I
O-I;(IZ'H/ CH:CH:

C"’s/c\o




B) 

[image: image92.jpg]I
o

CH;CH CH.CH;

CHsCH:/%O




C) 

[image: image93.jpg]CH,CH;

\ d
o —CH, CH,—
o// \\o




D) 

[image: image94.jpg]



E) 

[image: image95.jpg]CH:CH™ > CH:CH

CH,CH,




Answer:  B

Section:  17-8

MCAT:  22.2

47) What is the molecular formula of the major organic product of the following reaction sequence?
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A) C7H12O

B) C7H14O

C) C11H19N

D) C11H21N

E) C11H23N

Answer:  A

Section:  17-8

MCAT:  22.2

48) Provide the major organic product(s) of the reaction shown below.
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Answer:  
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Section:  17-8

MCAT:  22.2

49) Give the major product for the following reaction.[image: image99.jpg]N 1. CH3COCI
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Answer:  
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Section:  17-8

MCAT:  22.2

50) In the Michael reaction, addition to the α, β-unsaturated carbonyl occurs in a

A) 1,2-fashion

B) 1,3-fashion

C) 1,4-fashion

D) 1,5-fashion

E) Diels-Alder reaction

Answer:  C

Section:  17-9

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

B) II

C) III

D) IV

E) V

Answer:  A

Section:  17-9

MCAT:  22.5

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

B) II

C) III

D) IV

E) V

Answer:  E

Section:  17-9

MCAT:  22.2

53) Give the major product for the reaction.
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C) 
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Answer:  E

Section:  17-9

54) Give the major product for the following reaction.
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Answer:  
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Section:  17-9

MCAT:  22.5

55) Give the major product for the following reaction.
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Answer:  
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Section:  17-9

56) Which of the following aldehydes does not undergo an aldol addition when mixed with base?
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A) I

B) II

C) III

D) IV

E) V

Answer:  A

Section:  17-10

MCAT:  22.4

57) Which of the following statements describes the first step in the mechanism of the aldol condensation?

A) An alpha hydrogen is abstracted by the base to form an enolate anion.

B) A nucleophilic base attacks the carbonyl carbon atom.

C) The carbonyl oxygen is protonated by the base ion.

D) The alpha hydrogen is abstracted by an acid to the enolate anion.

E) The carbonyl oxygen of one aldehyde attacks the carbonyl carbon of another.

Answer:  A

Section:  17-10

MCAT:  22.4

58) What is the major organic product of the following aldol addition?
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A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  17-10

MCAT:  22.4

59) An enolate attacks an aldehyde and the resulting product is subsequently protonated. What type of reaction is this?

A) a Fischer esterification

B) an acid-catalyzed aldol condensation

C) a base-mediated aldol condensation

D) a Hell-Volhard-Zelinsky reaction

E) a Selman-Jones reaction

Answer:  C

Section:  17-10

MCAT:  22.4

60) Show how an enolate can add to a carbonyl.

Answer:  
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Section:  17-10

MCAT:  22.4

61) Provide a synthesis of 2-ethylhexanol using butanal as the only source of carbon.

Answer:  
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Depending on the conditions employed, hydrogenation could also reduce the carbonyl. This would render steps 4 and 5 unnecessary.

Section:  17-10

MCAT:  18.4, 22.4

GLO:  G2

62) Give the major product for the following reaction.
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Answer:  D

Section:  17-10

MCAT:  22.4

63) Which of the following could result from the dehydration of an aldol?

A) 4-methyl-3-penten-2-one

B) 4-methyl-4-penten-2-one

C) 4-methyl-5-hexen-2-one

D) 4-methyl-4-hexen-2-one

E) 3-methyl-4-penten-2-one

Answer:  A

Section:  17-11

MCAT:  3.1, 18.1, 22.4

64) Give the major product for the following reaction.
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Answer:  
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Section:  17-11

MCAT:  22.4

65) What is the major organic product of the following addition?
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A) I

B) II

C) III

D) IV

E) V

Answer:  D

Section:  17-12

66) In theory a poorly planned crossed aldol reaction can produce how many different aldol regioisomers?

A) 1

B) 2

C) 3

D) 4

E) 5

Answer:  D

Section:  17-12

MCAT:  22.4

67) (a) The base-catalyzed reaction of 1 mole of acetone with 2 moles of benzaldehyde yields a yellow solid, C17H14O. What is the structure of the product?

(b) What will be the result when only 1 mole of benzaldehyde is added?

(c) What will be the result when acetone is not added at all?

(d) What will be the result when benzaldehyde is not added at all?

(e) Why is the self-condensation of acetone unlikely in the presence of benzaldehyde?

Answer:  
(a) This is an aldol addition.

[image: image126.jpg]@cn-mcm-cn@




(b) Using only 1 mole of benzaldehyde, the product would be the following.

[image: image127.jpg]i
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(c) Using no acetone, no reaction will occur since benzaldehyde has no α-hydrogens.

d) Using no benzaldehyde, the acetone will form an aldol addition product with the following structure.

[image: image128.jpg]g
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(e) This is because the benzaldehyde carbonyl carbon is more reactive than that of acetone toward nucleophilic attack. This is due to the electron releasing methyl groups on acetone. Also, benzaldehyde is less sterically hindered because it has a hydrogen on one side.

Section:  17-12

MCAT:  22.4, 22.7

68) What two molecules were condensed in an aldol reaction to produce

(CH3)3CCH[image: image129.jpg]


CHCOCH3?

Answer:  (CH3)3CCHO and CH3COCH3

Section:  17-12

MCAT:  22.4

GLO:  G2

69) What two molecules were condensed in an aldol reaction to produce PhCH[image: image130.jpg]


CHCOPh?

Answer:  PhCHO and PhCOCH3

Section:  17-12

MCAT:  22.4

GLO:  G2

70) Provide the structure of the major organic product that results when 4-methylhexanal is heated in base and undergoes and aldol addition followed by a dehydration.

Answer:  

[image: image131.jpg]CHO




Section:  17-11

MCAT:  18.1, 22.4

71) Give the major product of the following reaction.
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Answer:  
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Section:  17-12

MCAT:  22.4

72) What is the major product of the following condensation?
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A) I

B) II

C) III

D) IV

E) V

Answer:  E

Section:  17-13

73) Provide the structure of the Claisen product in the self-condensation of methyl phenylacetate.

Answer:  

[image: image135.jpg]



Section:  17-13

74) Show how the compound below could be prepared by a synthetic route that uses a Claisen condensation.
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Answer:  
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Section:  17-13

GLO:  G2

75) Provide the major organic product(s) of the reaction shown below.
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Answer:  
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Section:  17-13

76) Give the major 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) 
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Answer:  A

Section:  17-13

77) Give the major product for the following reaction.
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Answer:  
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Section:  17-13

78) What materials are needed to prepare the following product?
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A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  17-14

79) Propose a stepwise mechanism that would explain the following conversion.
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Answer:  
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Section:  17-14

80) What two starting materials yield OHCCH2CO2CH2CH3 as the mixed Claisen condensation product?

Answer:  HCO2CH2CH3 and CH3CO2CH2CH3

Section:  17-14

GLO:  G2

81) What product is formed in the mixed Claisen condensation between methyl benzoate and cyclohexanone?

Answer:  

[image: image151.jpg]



Section:  17-14

GLO:  G2

82) Provide the structure of the major organic product which results when PhCO2CH2CH3 and CH3CH2CO2CH2CH3 are heated in the presence of sodium ethoxide and the compound generated is subsequently treated with cold, dilute acid.

Answer:  
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Section:  17-13

83) Provide the major organic product of the following reaction.
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Answer:  
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Section:  17-14

84) Provide the major organic product(s) of the reaction shown below.
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Answer:  
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Section:  17-14

85) 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) 
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E) 
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Answer:  A

Section:  17-4

MCAT:  22.3

86) Give the major product of the following reaction.
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Answer:  
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Section:  17-13

87) Give the major product for the 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) 
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Answer:  C

Section:  17-14

88) Identify the major organic product of the following sequence.

[image: image171.jpg]1. By (1 cq).H+ (cat.)
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A) 3-bromocyclohexanone

B) 4-bromocyclohexanone

C) 3-hydroxycyclohexanone

D) 4-hydroxycyclohexanone

E) 2-cyclohexenone

Answer:  E

Section:  17-4

MCAT:  22.3

89) What is the major organic product of the following reaction?

[image: image172.jpg]



A) I

B) II

C) III

D) IV

E) V

Answer:  A

Section:  17-15

GLO:  G2

90) What is the major organic product of the following reaction?

[image: image173.jpg]



A) I

B) II

C) III

D) IV

E) V

Answer:  D

Section:  17-15

91) When the 1,7-diester CH3O2CCH2CH2CH(CH3)CH2CH2CO2CH3 is treated with sodium methoxide and the reaction mixture is subsequently neutralized with acid, what kind of compound is the major organic product?

A) an acyclic β-diketone

B) an acyclic β-ketoacid

C) an acyclic β-diester

D) a cyclic β-ketoester

E) a cyclic β-diketone

Answer:  D

Section:  17-15

92) Which of the following compounds will react with methyl vinyl ketone in a Robinson annulation to generate the cyclic enone below?

[image: image174.jpg]CH,CH,CH3




A) 1-pentene

B) cyclohexanone

C) 2-pentanone

D) pentanal

E) none of the above

Answer:  D

Section:  17-16

GLO:  G2

93) Provide the sequence of steps necessary to synthesize the compound shown below from cyclohexene.

[image: image175.jpg]



Answer:  
1) O3
2) S(CH3)2
3) NaOH, Δ

Section:  17-10

94) Starting with cyclohexene and employing a Dieckmann cyclization show how the compound below can be prepared.

[image: image176.jpg]



Answer:  
1) KMnO4, -OH, Δ

2) H+

3) CH2N2 or SOCl2 followed by CH3OH

4) NaOCH3

Section:  17-15

GLO:  G2

95) Provide a detailed, stepwise mechanism for the transformation shown below.
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Answer:  
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Section:  17-15

GLO:  G2

96) Give the major product for the following reaction.
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Answer:  
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Section:  17-15

97) What materials would you use to prepare the following compound using a Robinson Annulation?

[image: image181.jpg]



A) I

B) II

C) III

D) IV

E) V

Answer:  C

Section:  17-16

GLO:  G2

98) 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) 
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E) 
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Answer:  A

Section:  17-16

GLO:  G2

99) When compound X is heated, PhCOCH(CH3)2 and CO2 are produced. Offer a structure for compound X.

Answer:  PhCOC(CH3)2CO2H

Section:  17-17

GLO:  G2

100) Give the major product for the following reaction.
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Answer:  
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Section:  17-17

101) What alkyl bromide should be used in the malonic ester synthesis of the following carboxylic acid?
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A) I

B) II

C) III

D) IV

E) V

Answer:  E

Section:  17-18

MCAT:  22.5

102) Explain why the following acid cannot be prepared by the malonic ester synthesis.

[image: image191.jpg]i
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Answer:  Since bromobenzene is needed to prepare the acid, the reaction would not occur. This is true because it is difficult for a bromine to be a good leaving group if it is directly attached to a benzene ring (see SN1/SN2 reactions).

Section:  17-18

MCAT:  22.5

GLO:  G8

103) What product results when malonic ester is treated with the following sequence of reagents:

1) NaOCH2CH3;

2) PhCH2Br;

3) H3O+, Δ?

Answer:  PhCH2CH2CO2H

Section:  17-18

MCAT:  22.5

104) Provide the major organic product(s) of the reaction shown below.
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Answer:  
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Section:  17-18

MCAT:  22.4

105) 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: image198.jpg]CHiCH:CHCH™

O

O




E) 
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Answer:  D

Section:  17-18

106) Provide the major organic product(s) of the reaction shown below.
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Answer:  
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Section:  17-18

MCAT:  22.5

107) What alkyl bromide should be used in the acetoacetic ester synthesis of the following methyl ketone?
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A) I

B) II

C) III

D) IV

E) V

Answer:  C

Section:  17-19

MCAT:  22.5

108) Provide a synthesis of the compound shown below from 2-cyclopenten-1-one and acetoacetic ester.

[image: image203.jpg]



Answer:  From acetoacetic ester:

1) NaOEt, EtOH

2) 2-cyclopenten-1-one

3) H3O+, Δ

Section:  17-19

MCAT:  22.5

109) Provide the structure of the alkyl bromide that is needed to prepare 6-methyl-2-heptanone using the acetoacetic ester synthesis.

Answer:  (CH3)2CHCH2CH2Br

Section:  17-19

110) Give the major product for the following reaction.
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A) 
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C) 
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Answer:  C

Section:  17-19

111) Which of the following routes works best for the preparation of 3-ethylcyclohexanone from cyclohexanone?

A) 1. LDA 2. Br2 3. CH3CH2MgBr

B) 1. Br2, H3O+ 2. KOC(CH3)3 3. (CH3CH2)2CuLi 4. H3O+ 

C) 1. Br2, H3O+ 2. CH3CH2OH, Δ

D) 1. NBS 2. Mg, ether 3. CH3CHO

E) 1. Br2, hυ 2. NaOH 3. NaOCH2CH3 4. H3O+

Answer:  B

Section:  17-20

MCAT:  22.2

112) Provide the major organic product of the following.
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Answer:  
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Section:  17-13

113) Which of the following molecules cannot generate an enolate?

[image: image212.jpg]



A) I

B) II

C) III

D) IV

E) V

Answer:  E

Section:  17-2

114) Which of the following molecules can generate two types of enolates?

[image: image213.jpg]



A) I

B) II

C) III

D) IV

E) V

Answer:  B

Section:  17-2

115) Which of the following represent the enol form of the following molecule?

[image: image214.jpg]o o




A) I

B) II

C) III

D) IV

E) None of the above

Answer:  E

Section:  17-2

MCAT:  22.7

116) Draw the enol forms of the following ketone.

[image: image215.jpg]



Answer:  
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Section:  17-2

MCAT:  22.7

117) Draw the most stable enol of the following ketone.
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Answer:  
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Section:  17-2

MCAT:  22.7

118) How would you convert cyclohexene to 2-methylcyclohexanone?

Answer:  
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Section:  17-7, 17-22

MCAT:  8.1, 11.1, 22.2

119) A β-keto ester is a product in which of the following reactions?

A) Aldol condensation

B) Claisen condensation

C) Dieckmann condensation

D) Robinson annulation

E) Michael addition

Answer:  B

Section:  17-13

120) An α,β-unsaturated ketone is a product in which of the following reactions?

A) Aldol condensation

B) Claisen condensation

C) Diekmann condensation

D) Robinson annulation

E) Michael addition

Answer:  A

Section:  17-11

MCAT:  22.4

121) Fill in the empty boxes.
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Answer:  
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Section:  17-7, 17-22

MCAT:  22.2

122) Fill in the empty boxes.
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Answer:  
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Section:  17-7, 17-22

MCAT:  22.2

123) Fill in the empty boxes.

[image: image224.jpg]



Answer:  
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Section:  17-8

MCAT:  18.3, 22.2

GLO:  G2

124) Fill in the empty boxes.
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Answer:  
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Section:  17-8

MCAT:  18.3, 22.2

GLO:  G2

125) Fill in the empty boxes.
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Answer:  
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Section:  17-7

GLO:  G2
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