ACS Review Carboxylic Acid Derivatives Nucleophificyl Substitution

1. Which of the following is isopropyl benzoate?
A. CsHsCO,CH(CHg)2
B. GsHsCH2CO.CH(CHs):
C. (CH).CHCO,CsH5
D. (CHs)2,CHCO,CH,CgHs

2. What is the name of the following compound?

O

|
A/\{LOCHZCH3

Cl

2-chlorohexyl ethanoate
1-chlorohexyl ethanoate
ethyl 2-chlorohexanoate
ethyl 1-chlorohexanoate

3. What is the name of the compound shown below?

o0 w>

O

|
\/YLNHCH3

Br

2-bromoN-methylpentamide
2-bromo(methylamino)pentamide
methylamino 2-bromopentamide
methyl 2-bromopentamide

4. Which of the following has the fastest rate of hydrolysigive acetic acid?

oW

00
BRI
A) CH;COCCH;

i
B) CH;CCl

0
C) CH;COCH,CH;

i
D) CH;CNIH,

A A

B. B

C. C



D. D
5. The compound shown below is classified as a(an):

O O O
-~
A. lactone
B. B-ketoester
C. diketone
D. carboxylic acid anhydride

6. Rank the following in order of decreasing rate of hydrolysis

|. acetyl chloride
lI. acetic anhydride
lll. ethyl acetate

V. acetamide
A. [>1H>1>1V
B. V>1>10>1
C. [>1H>1>1V
D. H>1>1Vv>I

7. What is the product of the following reactions?

O

M SOChL (CH3),CHOH
—_— >
Cl pyridine
o)
b~

O

B) O/\/\

©)

D) \/\/?LOJL/\/



10.

11.

B. B
C. C
D. D

How are reactions between aldehydes and nucleophilesniemdally different than reactions betwesy!

chlorides and nucleophiles?

A. Aldehydes are readily oxidized by nucleophiles to caybo acids.

B. Acyl chlorides have a leaving group, CI , whereas aldeldydest.
C. Aldehydes do not form tetrahedral intermediates muitieophiles.
D. Acyl chlorides readily form enol tautomers.

The compounds shown below have similar molecular ktgigut significantly different boiling points.

Match the compound with its boiling point.

Boiling points (°C): 28, 57, 100, 141

methyl acetate 2-butanol 2-methylbutane propanoic acid

A) 100° 141°
B) 57° 100°
C) 28° 100°
D) 141° 57°

A A

B. B

cC. C

D. D

28° 57°

28° 141°
57° 141°
28° 100°

Which of the following would work best in preparitet-butyl benzoate?

A. CsHsCOH plus (CH)3COH with H,SOy catalyst and heat
B. CsHsCO:Na plus (CH)3CBr and heat

C. GHsCONH; plus (CH)3COH and heat

D. CeHsCO,H plus SOC] followed by (CH)sCOH with pyridine

Saponification and neutralization ¥ labeled ethyl acetate, as shown below, yields wHitheo

following isotopically labeled products?

0o
I
CH;C"*0OCH,CH;

(1) NaOH, H,0, heat

Q) H;0"

lﬂﬁ)
A) CH;COH + CH;CH,0H

o)
I
B) CH;C"*OH + CH;CH,OH

o)
I
C) CH;COH + CH;CH,*OH

A. A

r



B. B
C. C
D. approximately equal amounts of A and B

12. What is the relationship between the following two stites?

.
OH OH

H3C—\< . and H3CA</
NIL, NIL,

resonance forms
stereoisomers
constitutional isomers
tautomers

oW

13. What are the products of the following reaction?

H O
Il
OCCH,8 NaOH, H,O, heat _
H
CIL

A. trans-2-methylcyclohexanol and sodium acetate
B. cis-2-methylcyclohexanol and sodium acetate

ONa'

H + aceticacid

H
C. CH;

H

ONa" + acetic acid
H
D. CHj
14. Which one of the following does nogact with benzoyl chloride,s8sCOCI?

A NH;3
B. CHsNH>
C. (CH)2NH
D. (CHg)3N

15. Which one of the following is nat good way to make ethyl acetate?

A. CH;CO;H and CHCH,OH with bSO, as a catalyst
B. CH;CO,H and CHCH,OH with NaOH

C. CHCOCI and CHCH,OH with pyridine

D. (CH:CO)0 and CHCH,OH with H,SO, as a catalyst

16. The following tetrahedral intermediate breaks down to:



(l)H
CH3CH2—(|J—CI
OCH;
propanoyl chloride and GaH
propanoic acid and GBI

A

B

C. propanal and HCI

D methyl propanoate and HCI

17. Which one of the following tetrahedral intermediatessdciates to an ester?

(l)H
A) H3C—(|J—NH2
OCH;
(l)H o)
I
B) H3C—(|3—OCCH3
cl
(l)H
C) H3C—(|)—NH2
Cl
(l)H o)
I
D) H3C—(|J—OCCH3
OCH;
A A
B. B
C. C
D. D

18. Which of the following is the product of the addition cdter to methyl isocyanate, GN=C=07

0

AHC/|L

) IC v Son
H

0]
By me_
)3\I|\I OH

OoH



O
ome_
)3\ITI H

oH

0

D) H;C /k

YIS N Sn
H

oO0Ow>
oow>

19. What is the product of the following reaction sequence?

O

NaBH; PBr;  (1)NaCN
/\)J\ _— = »

CH;OH (2) H,0, FIC], heat

2-methyl-1-pentanol
2-bromo-3-methylpentanoic acid
2-methylpentanoic acid
4-hydroxyhexanoic acid

oo w>

20. Each of the following gives methylammonium chloride,s8H3" CI™, when hydrolyzed in aqueous acid
solution except one. Which one?

0
0 0 NCH; NHCH;
E?Ncm E/iNC}h é
0
A)

B) 0) D)

OO w>
o0 w>

21. ldentify the monomer(s) used to make the following polymer

O
H

N
\/\/\/\N
O

Nylon



0 0
I I
A) HOC(CH,)4;COH and NI,(CH,)¢NII,

I
B) H,NC(CH,)CNH, and HO(CH,);OH
i
C) H,N(CH,)sCOH
O
I
D) NH,C(CH,)sOH
A A
B. B
C. C
D. D
22. ldentify the stereochemistries sd#c-butyl benzoate and 2-butanol in the following reacteegquence.
(Assume that the reaction sequence shown followsuk®mary mechanisms for bimolecular
nucleophilic substitution and nucleophilic acyl substitution.)
Hor CsHsCO,N i
\/Q o @—(,()CH(,HL}L BOR O | cHCHCH,CH;
[ heat I
CH; OH
sec-butyl benzoate 2-butanol
sec-butyl benzoate 2-butanol
AR S
B) R R
C)S R
D)S racemic

o0 mX>
oo m>

23. Which of the following compounds, on reaction with aquessntBum hydroxide, yields sodium butanoate,
CH3CH,CH,CO;Na, at the slowest rate?

i
A) (CH;CH,CILC),0

W
B) CH;CH,CH,COCHs



i
C) CH;CH,CH,CNH,

i
D) CH;CH,CH,COH

A. A
B. B
C. C
D. D

24. Which of the following is the tetrahedral intermedittened in the reaction of a thioester with ammonia?

O

[l -
RCSR’ thioester

HO NH,
A) X R

H,N NH,
B) R

HO OH
C) X R'

HO SH

oo w>
@)

25. Which of the following best represents a mechanistic stélpel acid-catalyzed hydrolysis of acetonitrile?
A) H3;C—C=N:

H—O:



B) H;C—C=N—H

C

H—O:
\

o0 w>
o0 w>

26. Which of the following is the product of the reactionwhdelow?

O
I H OH

C N _pyndme
¢~ \/<

O HO H
A) )'Lo/\/Q

O H OH
B) /in/\yﬂk

O H;C H
) o >

O HCH
m./kgi\/

A. A
B. B
C C



D. D

27. Which one of the following would naive butyl acetate when reacted with 1-butanol?

o)
I
CH;COCH,CILCIH,CH;  butyl acetate

O
[l
A) CH;CCl (with pyridine)

00
R
B) CH;COCCH; (with pyridine)

C) CH;CO,H (with H,50y)

i
D) CH;CH (with H,SO;)

A. A
B. B
C. C
D. D

28. With the stereochemistry of the starting materiavat, identify the stereochemistry of 2-butanol in the
following reaction sequence.

O
Il KOH, H,O n
CO(llHCHZCH3 ot CO, K+ CH3(|JHCH2CH3
CH; oH
(S enantiomer)

A. (S)-2-butanol

B. (R)-2-butanol

C. racemic 2-butanol
D. meso-2-butanol

29. Which one of the following reagents converts a carboadid to an acyl chloride as shown below?

i
?
RCO,H —» RCCI

A. HCI

B. NaCl, HO
C. SOC}

D. Chb

30. What is the product of the following reaction sequence?

S0C 2 HIN(CTL
CH;CO,H _12,. M,.



31.

32.

0
A) CH;CN(CI3),

(l)H
B) CH;CHN(CH;),

C) CI;CILN(CH;),

i
D) CH;CON(CIH;),

Identify the product obtained in the hydrolysis of theolwihg cyclic acid anhydride.

A. A
B. B
C. C
D. D
O O O
U 1,0, it
—_—
A. HOCH,CH,CH,CH,CH,OH
B. HOCH.CH,CH,CH,CO,H
C. HO,CCH,CH,CH,COH
D. HOCFbCHzCHzCHzCH:O
What is the product of the following reaction?

i
(CH3C),0
CH;CH,CH,CH,OH >
A. butanal
B. butyl acetate
C. 2-hexanone
D. ethyl butanoate
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