
Exercises 

1, l/se the following diagram to answer the questions below. 

Food 
Large biomolecules 

•AN" 

a) In addition to foo$, what is the other reactant of catabol ism I 

b) What afe the four products of catabolism^ 

c) Many of the large food molecules are broken down into glucose, C6H12O6. Balance the 
chemical reaction for catabolism of glucose, 

d) 

C6H12O6 + b o 2 -» k H20 

In the reaction above, is the glucose oxidized or reduced.'' Explain your reasoning. 

e) What is the other name forthe reaction in part (c)I 
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Use skeletal-fine structures to write the chemical equation for each reaction below 
using 10] for oxidation, [H] for reduction, + H2O for hydration, and - H2O for dehydration, 
and H + with Cl~ as a spectator ion for protonation, 

a) Pentanal is oxidized to pentanoic acid. 

~ CoV CD 

b) Acetic acid is reduced to ethanol. 

c) 2-methyl-2-butene is hydrated to 2-methyl-2-butanol 

— — ^ 
d) Cyclohexanone is reduced to cyclobexanol 

e) Butanal is reduced to 1-butanol, 

f) 2-pentanamine is protonated to 2-pentanamine hydrochloride. 

A / s 
g) Trans-3-bexene is hydrated to 3-hexanol^>\-j 

v v \
h) 2-pentanoI is oxidized to 2-pentanone^ 

0 5 V vv 

i) 1-methyl-cyclobexanol is dehydrated to 1-methyl cyclohexene. 
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Predict the products - if a reaction occurs. Assume that there is a catalyst present for all 
reactions that require one. 

o 
a) ? H [O] U 

b) OH [0] 

c) 

d) 

e) 

OH - H 2 0 

O 
[H] 

H 2 0 
HO © 

f) OH 
[0] 

OH [H] 

4. There are two samples of benzoic acid. One sample is in a solution of sodium hydroxide. The 
other sample is in a solution'witb a reducing agent. Neither solution contains a catalyst. 

a) Does benzoic acid react with the sodium hydroxide/ if yes, then write the balanced reaction, 
if no, then explain why it does not react. ( l j 2 S ^ » ] <=E>VrHCL,l I 13^ 

b) Does benzoic acid react with the reducing agent/ if yes, then write the balanced reaction, if 
no, then explain why it does not react. 
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Exercises 

1. I/5 e skeletal-line structures to write the equation for each of the following reactions at 
physiological pH, Draw the reactants in their neutral form and the products at physiological pH. 
We will assume that any necessary catalyst is present. 

a) 1-propano.l undergoes synthetic dehydration with acetic acid to produce propyl acetate and 
water. D 0 

c) Ethanethiol reacts with benzoic acid to produce S-ethylbenzene carbothioate and water. 
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2. Pre4ic t the pro4uct(s) for each o f the following reactions i f a reaction occurs 

V a) 
OH + KOH 

b) 

4) 

e)" 

f) 

O 
ii 
C-0 

H 20 

enzyme 

P 
u ' © - i - HO 

O 
c) ^ ^ A 0 H + H2N 

0 o 

O 

O 

enzyme 

excess H 2 0 
*~ 

enzymes / pH 7.4 

[O] 

enzyme + coenzyme 

[H] 
O H 

enzyme + coenzyme 

OH 

H2Q 
enzyme 

h) 

\ = / . OH enzyme 

0 + H2Q 
enzyme 

P o 

O \
o 

H 20 
o 

0 

enzyme / pH 7.4 < ^ g _ ^ —~Q 
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Exercises to Review for Exam 2 

1. There are six strong aci4s. All of other gci'4s are weak. Name the six strong aci'4s. 

• Chemical Formula Chemical Name 
HCl 

HNO3 w ir\l^v\c, / i f 3$ 
. H2SO4 ^n\£-urvC a c i d 

HBr k t x / i m k irv\rc _ <ac i d 
HI 

HCIO4 
0 - h p r r Wr^nfc , a r i d 

2. Stro ng aci'4f FULLY oj)PARTlALLY ionize in water. Write the reaction for nitric aci'4 with water. 
roe one) 

s4-

3. Weak aci'4s FULLY or (PARTI ALM'o.nize in water, Write the reaction for acetic with water. 
Ccircie OTTê  

4-. We utilize the aci4~base chemistry of amines to create water soluble 4rugs. The mental health 
4rug sertaline is a4rninistere4 as Zoloft, a hy4rochlon'4e salt, 

a) Use the aci'4-base reaction below to 4raw the skeletal-line sttucture for Zoloft. 

NHCH-

+ HCl 

b) Woul4 we expect sertraline to be water soluble/ Why or why not/ 

rvD} blc h . . ^ r u ri-£>\f Ucn 
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5. The equilibrium between carbon 4ioxi'4e an4 bicarbonate helps maintain our b\oo<\H at 7,4, 

CO2CCP + H2OCI) H2C03Cgq) H+cgq) + HCCVc^) 

a) What happens to our bIoo4 pH 4urinq hypoventilation/ Use Le Cbatlier's principle to explain 
your answer. 

O X -

V 

b) What happens to our b!oo4 pH 4urinq hyperventilation/ Vse Le Chatlier's principle to 
explain your answer. bn^Hvtm 

C O 

6. Label the reactants an4 pro4ucts as oxi'4ize4 or re4uce4-

0 CM 

•H + CuO 

0 

OH + ' Cu70 

o r f t e c - cod' 

7. Classify the following reactions as oxi'4ation, re4uction, hy4ration, or 4eby4ration. 

b) 

c) 

4) 

(y0H Kydr^mA 

OH 
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8. Why 4oes citrate nee4 to isomerize to isocitrate before it can be oxi'4ize4/ 
Classify the ROHs to help you explain. 

O 
0 = / OH 

O o 
Citrate isocitrate COi^ JQ^ - a-ketoglutarate 

9. The 7 t h step of the Citric Aci'4 Cycle is a hy4ration reaction. 
Draw the skeletal line structure for L-malate, the pro4uct of step 7. 

H 20 

fumarate L-malate 
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