PRACTICE PROBLEMS UNIT 3

3A. Predict relative acidity and basicity of molecules or based on element effects, inductive
effects, resonance effects and hybridization effects.

OCSL: 3.1 - 3.33

3A.1 Circle the stronger acid in each pair.

a) HCl / HBr b) HCF; / HCBrs ¢) NH; / H,0 d) CICH,CH,OH / CHsCH,OH
e) HF / H,0 f)yHI / HBr g) H,0 / H,S h) CBrsOH / CClsOH

o)
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3A.2 Circle the stronger base in each pair.

a) H,0 / H,S b)Br / F c) CHs™ / OH" d) CHsNH™ / CHs0"
@) H,C=CH~ /H-C=C~ f)F / OH g) CH3CH,™ / CH30" h) H,O / NH;
i) CFH,CH,O™ / CH3;CFHO" j) CH,BrCO,” / CH,CICO;

3A.3 Briefly explain the acidity difference between the two molecules below.

O

AOH ~SOoH
acetic acid ethanol
pKa=4.9 pKa =16

3B. Identify the acid and base in a Brgnsted-Lowry acid-base reactions, draw the products
and predict the direction based on pK, values or structure.

OCSL: 3.34 - 3.45

3B.1 Identify the acids and bases in each equilibrium then predict the direction of equilibrium
based on the given pK, information.

a) pKa of the carbon acid is 25, pKa of the nitrogen acid is 38.

o
HC=C NH; = © NH, HC=CH




b) The nitrogen acid pKa of 10.6 and the sulfur based acid has a pKa of -7

©
SOgH SO3 e
©/ +  NH,CH,CHj ©/ +  NH3CH,CH,

c) The pKa of the nitrogen based acid is 10.66, pKa of the oxygen based acid is 16.02.

Q@ e}
CH3NH3 + OCH3 - CH3NH2 + HOCH3

3B.2 Sodium amide (NaNH,) can be used to deprotonate acetylene according to the reaction
below. Which has a lower pK,, acetylene or ammonia?

H-C=CONa  + NHj

H-C=C-H + NaNH,

3B.3 Predict the direction of equilibrium for the following acid-base reactions based on your
knowledge of acidity trends.

a) H,0 + CH3™ — OH~ + CH,4

b) NH,” + CH, — NH; + CH3™

c) HC=C + CH, -~ HC=CH + CH3~
o o}

d) )kog " /\OH )J\OH + /\O©

3B.4 Predict the products of the following acid-base reactions.

a)
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acetic acid malonic acid

a) Malonic acid is more acidic than acetic acid. Explain.
b) Indicate the direction of the equilibrium.

Identify the acid and base in a Lewis acid-base reaction, draw the products of a Lewis
acid-base reaction.

3C.1 Identify the Lewis acid and base in the reactions below.

a)
®
® OH,
(Fem — T
el
,'AICI3
b) CH3OCH3 + A|C|3 CH38CH3
c)Br- + *CH; > Br-CHs;

d) FEC|3 + H,O > H20+—-FEC|3



3C.2 Predict the products of the following Lewis acid-base reactions.

a)BH; + "OH >

b) NH; + BF;

d)"CH; + SH, >

e) CI' + FeCls >



