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Part A. 1-25 Questions. Each correct answer is 3 points. (Part 1 max 75 points)

1) The oxygen in a hydroxyl group is____hybridized and has bond angles of ___
A) sp, 180

sp?, 109.5
C) sp% 120
D} sp3, 120
OH
2) The IUPAC name of /K is:

A) isopropanol

Bj 1-propanol
2-propanol
2-isopropanol

3} Which molecule below is S-2-pentanoﬂ>
OH Wi,

4] The compounds below are

/ "
-
v,”, :- j ',”

A) Constitutional Isomers

B} Enantiomers '
Diastereomers

D) Geometric Isomers

E } the same molecule

5) The compounds below are
A) Constitutional Isomers

B) Enantiomers
C) Diastereomers

D) Geometric Isomers
the same molecule



6) The compounds below are

s

_. onstltutlona] Isomers
“B) Enantiomers

C) Diastereomers

D) Geometric Isomers

E )} the same molecule

7} Enantiomers are -

A} Superposable mirror images
éNomsuperposable mirror images
} Molecules that have the same connectivity but a dlfferent orientation of atoms in 3-
dimensional space
D) Molecules that have the same molecular formula but a different connectivity.

8) The physical properties of enantiomers are identical except for

A) Boiling point
ow they rotate light
)

melting point
D) polarity

9) How many possible stereoisomers does the compound below have?

A)2
B)6

4

10) How many actual sterecisomers exist for the below molecule

A) 4
—>@)3
- &)

D)1



Br Isinthe configuration

12) The below compound is the enantiomer of thalidomide

Crp
8

D} Z
13) enantiomers of drugs

A) behave the same
behave like completely different drugs

14) The stereocenters in the below molecule are in the
OH :

ar

configuration

E) none of the above because molecule is not chiral

15) The stereocenters in the below molecule are in the configuration

O_\OH

A)S,S
B)RR
CJRS

DYS.R
@none of the above because molecule is not chiral



16) Alcohols have higher boiling points than comparably sized alkanes because:
A) the lone pairs of electrons on the oxygens repel each other
B) alcohols are more polar (But C is the major reason)
éalcohols form attractive H-bonding interactions with each other
) alcohols form more vanderwaal interactions

17) Which of the compounds below will have the highest boiling poin

g /'\/\
@OH OH
PNEN

D) o~

/’\A/

18) What conditioné would be needed for the following transformation

o

A) HCI

(B) H2504/H20, Heat
C) H2504/H-0,

D) HBr

19) How many steps are there in the mechanism of a SN1 nucleophilic displacement
reaction?
Al
2
C)3
D} 4

20) The reaction below is a

: ’.OH MeOH /d \OCHj34 : ',OCHa

@sm B) E1 C)SNz D) 2



21) The reaction below is a

A)SN1 B)E1 C)SN2 (D)E2

22) The reaction below is a

23) Which of the belgw.is the worst leaving group
A} - B) Br- () Cl- @j '

24) Which of the following steps is the rate determining step of an SN1 reaction is
CHj '

A)
Q ERGRAE RO
— \
§ Q NS ©
Q

£ 'OH,

Br + s® -
N HaC" Na®
A) /\ C) /\./S‘CHg
P =

B))\




Part B. Short answer questions, 26-32, each problem is worth 5-12 points (total 61 points)

Problem 26. Following are Structural formulas for three of the most widely prescribed drugs used
to treat depression. Label all stereocenters in each compound and tell how many stereoisomers
are possible for each compound. (9p)

a
(a) I l{
N
SCH, 1

CFy

Fluoxetine

{Prozac®)
(b} :

Sertraline
{Zoloft®)
c
{c) lf
N
O O H
T
.
Paroxetine

{Paxil®)



Problem 27, (12p) Following are eight stereo representations of lactic acid. Take (a) as a
reference structure. Which stereo representations are identical with (a} and which are mirror
images of (a)?
@

COOH

[

C S
1Y o
CI”I?, L !

(b)

| “Z
E

~C“

ooH R ’@a\ﬂm‘m\?ﬂ@r
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- {:}mnu(‘\. At ey

(c)
» COOH

& S Same
HOYd ™CH,
N E I

(d)
'5(13}‘13

1Y ~ScooH § Soimie.
HO. >

(c]

1
OI I

r-—C—-ecoou R eintthoneer
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oG Quaadiomey
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Problem 28. For centuries, Chinese herbal medicine has used extracts of Ephedra sinica to treat
asthma. [nvestigation of this plant resulted in the isolation of ephedrine, a potent dilator of the air
passages of the lungs. The naturally occurring stereoisomer is levorotatory and has the following
structure. '

OH

Ephedrine

Assign an R or S configuration to each stereocenter. (8p)

Ctb above

Problem 29. Draw a structural formula for each compound (given are IUPAC names). (6p)
(a} 3-Bromopropene '

(b} (R)-2-Chloropentane

(c) meso-3,4-Dibromohexane

ﬁ) A~ Br

)/\/L

swﬁ




Problem 30. Select the member of each pair that shows the greater rate of Sx2 reaction with Kl in
acetone. (8p}

NN /) or \l/\c:
v

(b) - o
/V\CI or /\\//\\BI \

C—

.

S A

S—

Problem 31. Select the member of each pair that undergoes nucleophilic substitution in
aqueous ethanol more rapidly. (6p)

(a)

(b) Br
/\A\ Or
(c)




Problem 32.  Complete these Sy2 reactions. (12p)

@ L 6 N
. e
+ CH3CO™ Na* s :
(b) ; N
| g~
CHyCHCH,CH; + CHyCHoS ™Na¥ ey
{c
) CH,

CHyCHCH,CH,Br + Na'T™ s ,L/\ T

(h)

O—C:chi + NHy g O’\N ks

(c)

QMCI’IQB! e CPISON Nﬁ"n mretintol Of\@oﬂ%
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