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1. Use the following diagram to answer the questions below.

- Exercises

Large biomolecules

3)  In addition to food, what is the other reactant of catabolism? @z

b)  What are the four products of catabolism?

) Many of the large food molecules are broken down into glucose, Cet120s. Balance the
chemical reaction for catabolism of glucose.

CeH1Os  + b 0> - (b COZ + b H20

L+ ¥ = D 0= D07
| L=\ x=
&) In the reaction above, is the glucose oxidized or reduced? Explain your reasoning,

ordared blc - oses B odonnd

e) Whatisthe o’che_r narﬁe for the reaction in part en

( mrrbustion
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Use skeletal-line structures to write the halaneed chemical equation for each reaction below
using [O] for oxidation, [ H] for reduction, + H20 for hydration, and = H20 for dehydration,
'and H* w1’ch Cl-asa spec’ta’cor ion for protonation.

2.

2)  Pentanal is oxidized to pentanoic acid.

Co's
H \/\/\OH

~b)  Acetic a?)ci is reduced to ethanol.
{ B3
)\ O S N0
¢) 2-methyl-2-butene is hydrated to 2—methy[-2—bu’canol.
ST
) . P
4) Cyclohexanone is reduced to cyc[obexano[
‘ CHD |
o =
e)  Butanal is reduced to 1-butanol.
C\—% |
N NoH

2- pen’canamme is Pro’cona’ced to 2-pentanamine hydrochloride.

ENY
/K/\ C&C’

q) Trans-3-hexene is Hydra{ed to 3- hexanolo\—ﬂ

\/\/\——\;\/\/\

h)y 2- pentanol is oxidized to 2~ pentanone

/Mf;%/\/\

i) T—me’chy[—cyc[ohexanol is dehydra’ced to T—me’chy[ cyc[ohexer)e.
e 2%

Reactions of Organic Functional Groups Part 1 - page 17

F

p—



3. Predict the products - if a reaction occurs. Assume that there is 3 catalyst present for all
reactions that require one.

o O
RPN — )‘i\

S e A SRR G

C) OLOH -HZO @/ |

Ol ©/‘kH [H) @\Dﬂ
e ~

e) _ﬂi, ﬁ/‘k\

5 Q/OH S \ ):,/,O

g [ D TN

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

3) Does benzoic acid react with the sodium bydroxmie? If yes, JcHen write ’che ba[anced reaction.

If no, then explain why it does not react. %Q% ) %Mu

QJ{OH*'%H %% e b Had

b) Does benzoic acid react with the reducing agent? If yes, then write the balanced reaction. I
no, then explain why it does not reac’c

NO, blc e re%um@a
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Exercises

1. Use skele’cal-[ine 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-propanol undergoes synthetic dehydration with acetic acid to produce propyl acetate and
water.

/kg(\ HO ™\ E/KO/\/&’HLQ

@/\%%W

~ b) Butanamide undergoes 3 hydrolysis reaction to produce butanoic acid and ammonium ions.

c)  Ethanethiol reacts with benzoic acid to produce S—e’chylbenze‘ne carbothioate and water.

O

7oyt H%/\ —> @4%/\ D

@f\%ﬂ\ﬂ@w

d)  Phosphoric acid and cyclohexanol undergo a phosphoryl transfer reaction to produce
cyclohexyl phosphate and water.

HD—»P«oH Ho@ —> O—P—o
OH ew%%w @@\

N
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2. Predlct’che product(s) for each of the following reac’tlons if 3 reacﬂon occurs,

0
3~ Aoq + ko ‘—‘—>/\)\\Q6 | = Rl

by <:>_‘.é—o—_<:> —;f—z%ﬁ GEQD@ + HD‘D

) /\/U\OH + H NS _____>enzyme ‘ /\/\\M/\

\/?L 0 excess H,O O | @
d) O/\/SNHLK© 2~ \)L\b e o
/ pH 7.4 WO M :
enzymes / p | HQ/\//\|\ H—E\% k@
i 0]
e) M > ; o
: enzyme + coenzyme hCD | ?d /\
| H
" /?j\)\ 7 - e M
enzyme + coenzyme \
9 )\* s A
enzyme , \
DL Y
oH enzyme

i) *+HO
Q e <:tDH

P

R O
| _>\P/ H,0
o \O- enzyme / pH 7 4 Q/\ _,b *P H(}Q

O

Reactions of Organic Functional Groups Part 2 — page 13




Exercises to Review for Exam 2

1. There are six strong acids. All of other acids are weak. Name the six strong acids.

.Chemical Formula Chemical Name

Hl nudrodnlsaic. ocid
HNOs : N ackd
HasOs sulsudC acld
HBr ~pdro bmimic acid
HI hodyotodle . 2ctd |
HClO4 S _Dpelc ot actd
ClO4~ = perchlorate v

itle one)

2. 5tro ng acid FULI_Y oy PARTIALLY ionize in water. Write the reaction for nitric acid with water.

>
HO0 + D — N0 + o'

3. Weak acids FULLY or PARTIALLY ionize in water. Write the reaction for acetic with water,
(circle

O
ﬁbt—{ O = AL *H?@jb

4, \/\/e utilize the acid-base chemistry of amines to create water soluble drugs. The men’cal health
drug sertaline is administered as Zoloft, a hydrochloride salt,

3) Use the acid-base reaction below to draw the skeletal-line structure for Zoloft.

NHCHj

CO) v

b) Would we expect sertraline to be water soluble? Why or why not?

NO, blc Hre\u &YDQQ\@\/UQOF&\Q@\
s oo \&?%Q/W o db o
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5. The equilibrium between carbon dioxide and bicarbonate helps maintain our blood pH at 7.4,

CO2¢g + H20a HaCOsaq) H*Gq) + HCOs g

a) What happens to our blood pH during hypoventilation! Use Le Chatlier's principle to explain
your gnswer. Slod b(QQSH/\Y\QQ

GRS R R

b) What happens to our blood pH during hyperventilation? Use Le Chatlier's principle to

explain your answer. ft@fé’bY“Q;ﬂ(f\LV\%
(O i
el QRTS  EA

6. Label the reactants and products as oxidized or reduced.
. e | A\
0 (o o Can
H + Cuo > /U\QH + Cu,0

(dud odd oddize. Ceduted

7. Classify the following reactions as oxidation, reduction, hydration, or dehydration.
2 () —— O e duedion
() — QOH v\%dm&w
o) — (] oddaticin
o () — () Aelydration
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8. Why does citrate need to isomerize to isocitrate before it can be oxidized?
Classify the ROHs to help you explain.

co, —

&

o o} | Y/D%HO' g /\
_% Citrate Caln- b&,' a-ketoglutarate

isocitrate

O OX 20 4

Can NOT
e oxdaizod

9. The 7t step of the Citric Acid Cycle is a hydration reaction.
Draw the skeletal line structure for L-malate, the product of step 7.

O OH

i . H,0 \ \ \ 6
o'/u\/\r S O )\/\C(L)
O .

@

fumarate L-malate

10.Show the hydrolysis products at physiological pH.

| O)KK\’(NH\ o
OH (@] @\%%W’Q)ﬁ
ot ®)
&
t | |
@/\OH %/L\(\L HaNN
| | O\
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