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Chapter 3 Acid-Base Reactions (Proton Transfer) - Part 2

Arrange the following compounds in order of INCREASING

1 acid strength (from least acidic to most acidic).
QOH HCI CH,0H
I II I1I

Chapter 3 Acid-Base Reactions (Proton Transfer), Part 2 — Practice Problems

2 Is hydroxide a strong enough base to deprotonate acetic acid (CH3CO2H)? Explain.

0O
N O . —m
CHy” O-H + 0-H =——
3 Which is the stronger acid? Explain briefly.
HOOCN HOOCHS
A B
4 Which 1s the stronger base? Explain briefly.

w O

ammonia aniline


https://www.cpp.edu/%7Elsstarkey/courses/CHM3140

Given the pK, values shown, in which direction does the
equilibrium lie? Explain briefly. (next, try it without pK,!)

“NH, + H,0 == NH; + H;0°
oK, 9 16 36 -2

Which is the stronger base? Explain briefly.

i
HO® CH;—C—0"
hydroxide acetate

Is hydroxide a strong enough base to deprotonate methane (CH4)? Explain.

Is chlornde a strong enough base to deprotonate ammonium (NHJ}‘? A=Yes;B=No

H

O |®

:ClT o+ H—I?I—H =
H



Arrange the following compounds in order of INCREASING
acid strength (from least acidic to most acidic).

QOH HCI CH;OH

I IT III

AII<II <1
B)II < I < II
C) I <III < II
D)II <III < 1
E) I < II <III

Is hydroxide a strong enough base to deprotonate
acetic acid (CH,CO,H)? Explain.
O
|l

—

-0
CH;—C—OH + :0—H <

0

I
A) Because hydroxide is less stable than this: CH;—C=0°
hydroxide is a suitable base to deprotonate acetic acid.

0
B) Because hydroxide is less stable than this: c|-|3—{|:|—o€'
hydroxide is NOT a suitable base to deprotonate acetic acid.
0
C) Because hydroxide is less stable than this: CHa—flzl—DH
hydroxide is a suitable base to deprotonate acetic acid.
0
D) Because hydroxide is less stable than this: CH3—£I:I—DH
hydroxide is NOT a suitable base to deprotonate acetic acid.



Which 1s the stronger acid? Explain briefly.

oo w0 ron

A B

A) A 1s the stronger acid because Ho
1s more stable.

CN

O@

B) A 1s the stronger acid because
1s more stable.

CN

C) B is the stronger acid because |, 5 CH,
1s more stable.
D) B 1s the stronger acid because
1s more stable.

P99

OG)

CHs;

Which 1s the stronger base? Explain briefly.

ammonia aniline
A) Because this 1s more stable: @
aniline 1s the stronger base. NH;
B) Because this 1s more stable: NH
aniline 1s the stronger base. Z
C) Because this 1s more stable: QNH
ammonia 1s the stronger base. z
D) Because this 1s more stable: CI‘?H
ammonia 1s the stronger base. ?
E) Because this is more stable: ﬁH
aniline 1s the stronger base.



Given the pK, values shown, 1n which direction does the
equilibrium lie? Explain briefly. (next, try it without pK,!)

“NH; + H,0 === NH; + Hy0”
pPKy 9 16 36 -2

A) Forward, because the combined pK, 25 1s lower than 34.

B) Reverse, because the combined pK, 25 1s lower than 34.

C) Forward, because -2 1s lower than 9.

D) Reverse, because -2 1s lower than 9.

E) Neither, because the charges are balanced.

Which 1s the stronger base? Explain briefly.

I
HO® CH,—C—0°
hydroxide acetate

A) Because this 1s more stable: H—o—H
hydroxide i1s the stronger base.

B) Because this is more stable: H—0°

hydroxide 1s the weaker base.

0
C) Because this 1s more stable: CHs— G —OH
acetate 1s the stronger base.

o
D) Because this 1s more stable: CHS—clsl—o‘a
acetate 1s the weaker base.

E) It's impossible to predict base
strength without pK,, data.



Is hydroxide a strong enough base to deprotonate
methane (CH,)? Explain.

A) Because hydroxide is more stable than HSC@,
hydroxide is a suitable base to deprotonate methane.

B) Because hydroxide is less stable than HSC@'.
hydroxide is a suitable base to deprotonate methane.

C) Because hydroxide is more stable than HIEC@,
hydroxide is NOT a suitable base to deprotonate methane.

D) Because hydroxide is less stable than H3Ce“,
hydroxide is NOT a suitable base to deprotonate methane.

E) It's impossible to predict the direction of the equilibrium
without pK, data.

Group work: |s chloride a strong enough base to
deprotonate ammonium (NH4")? Explain.

H

e © |
Cl:  + H—N(EH ~—
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