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Exam Booklet No.

Student Name (Printed)

Student Signature

Instructions & Scoring

e Please write your answers on the official
answer sheet. No answers marked in this
booklet will be graded.

e You may use a plastic model kit. No electronic
resources or note sheets are permitted, and
you may not communicate with others.

e Your exam answer sheet may be copied or
scanned.

e The examination room may be monitored by
audio, photo, and/or video recording.

Problem Points Points
Earned Available

| 60

1 6

11 12

IV 12

\Y, 10

TOTAL 100

This exam focuses on Chapters 9, 10, 11, and 12 in Janice Smith’s Organic Chemistry, 4' ed.
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Examination Instructions

Do NOT TURN THE PAGE ON THIS BOOKLET UNTIL DIRECTED BY A PROCTOR TO BEGIN

Please Make Sure to Do the Following Before Starting Your Exam

1. Both print your name and sign the front of the answer sheet and this exam booklet in
the appropriate boxes.

2. Also print your name at the top of the back of the answer sheet.

3. Enter your SLU Banner ID number on the front of the answer sheet and bubble the
corresponding numbers. Failure to do this correctly will result in the loss of 2 points.

4. Write the serial number of this exam booklet on your answer sheet in the appropriate
box.

5. Check the “Hold for Pick-Up” box on the back of the answer sheet if you want your

graded sheet withheld from the distribution pile on Monday and handed back to you
privately. Checking this box will delay your receipt of your graded exam.

Please Make Sure to Do the Following After Completing Your Exam

1. Ensure that all of your selected circles are darkened completely.

2. Submit your answer sheet, exam booklet, data tables, and scratch paper to the proctors.
You may not remove these items from the exam room.

Do NoT TURN THE PAGE ON THIS BOOKLET UNTIL DIRECTED BY A PROCTOR TO BEGIN
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Problem I. Multiple Choice (60 points total). Correct answers score +3 points, answers of ‘E’ score +1 point,
and incorrect answers score 0 points. Questions filled with zero or multiple responses will score 0 points. For
each question, select the best and most complete answer of the choices given. Bubble the answer, darkly, in
the space provided on the answer sheet. For all questions that ask you to name or count compounds or prod-
ucts, include all distinct compounds that not interconvertible under ambient conditions (i.e., include or count
different constitutional isomers and stereoisomers separately, but not different conformations that can inter-
convert).

(1) How many products will be generated in significant yield in the following reaction?
Count different stereoisomers as different products.

Ha
— Pd/C
(A) one product
(B) two products
(C) three products
(D) four products
(2) Which of the following statements is true about the reaction in question #1?

(A) both carbon atoms of the C=C bond are oxidized

(B) both carbon atoms of the C=C bond are reduced

(C) one carbon atom is oxidized, one carbon atom is reduced
(D) this is not an oxidation/reduction reaction



CHEM 2410 - Organic Chemistry 1 — Fall 2017 — Exam #3 — Problem Booklet Page 4 of 19

(3)

(4)

What product is formed in highest yield from the reaction of compound A
with excess hydroiodic acid?

O HI (excess)

[

@il/\/ ©/\o;\/
| |
(A) (B)
OH I
©/ ©i/\/OH

(©) (D)

Which of the following carbocations is most prone to rearrangement?

T e O

(A) (B) (©) (D)
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(5) Which of the following sequences of reactions is the best choice to convert
compound B to compound C?

>_/OH ? )\/WH

0]
B C
(A)
K>Cr,07 1. 9-BBN
H,SO,4, H,0 2. H,O,, NaOH
B
®) TsClI NaC=CH 1. 03
pyridine 2. CH3SCHj,
() _
SOCl, NaC=CH 1. 9-BBN
pyridine 2. H,O,, NaOH
(D) _
NaC=CH Ho 1. 03
Lindlar 2. CH3SCH3

catalyst
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(6)

(7)

Which of the following statements is correct regarding the conversion of Dto E
depicted in the scheme below?

oy e Cﬁc.

(A) HCl is a catalyst for this reaction

(B) the reaction proceeds via a chloronium intermediate where the Cl atom
is temporarily in a bridged, three-membered ring

(C) as shown, this addition follows Markovnikov’s Rule

(D) the conversion of E back to D is accomplished in high yield by treatment
with potassium tert-butoxide (KOtBu)

Which of the following sequences will accomplish the synthesis of G from F?

(A) HCl

(B) 1. H,0/H,S04; 2. HCI

(C) 1. 9-BBN; 2. H,03, NaOH, H,0; 3. TsCl, pyridine
(D) 1. BH3-THF; 2. H,0,, NaOH, H,0; 3. SOCl,, pyridine
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(8) What is the IUPAC name for compound H?

OH

Br

H

(A) (72)-8-bromo-7-tert-butyl-2-methylnon-7-en-2-ol
(B) (7E)-8-bromo-7-tert-butyl-2-methylnon-7-en-2-ol
(C) (22)-2-bromo-3-tert-butyl-8-methylnon-2-en-8-ol
(D) (2E)-2-bromo-3-tert-butyl-8-methylnon-2-en-8-ol

(9) Rank the following compounds in order of their heats of complete/exhaustive
hydrogenation to an alkane with excess H, and Pd/C as a catalyst. List the
least exothermic first and the most exothermic last.

e K/ H/ /

(A)J<K<L<M
(B)J<K<M<L
(C) M<L<IJ<K
(D)L<M<K<]J
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(10)

(11)

What is the product of the reaction of compound N with ethanol and a tiny
drop of sulfuric acid?

o H,SO,
~ CH3CH,OH
N
(A) (B)
(C) (D)

Which of the following statements about the reaction shown below is true?

TsOH
ANNOH T e H,O

(A) the mechanism of this reaction is E1

(B) TsOH converts —OH to —OTs, which is a better leaving group
(C) AR’ is positive for this reaction

(D) addition of TsOH shifts the equilibrium further to the right
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(12) Which of the following reactions is not significantly flawed and will proceed as
drawn?

(A) 1. NaH @
(O

1. PBrs

e A
2. tBuO /'K

(C) H,S04
=
OH

(B)

(D) 0 NaOH OH
N OH
PN H,0
(23) Which of the following terms accurately describes the stereochemistry of the

product(s) of this reaction?

®/\ HCI

(A) one meso compound

(B) one achiral compound that is not meso
(C) a racemic mixture of enantiomers

(D) two diastereomers
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(14) Which of the following compounds is not a product of ozonolysis of
compound P?

1. 03
| ?
X
2. S(CH3),
P
Q o 0 0 0
H
)W H)J\)J\ H)K/ )J\/
0]
(A) (B) () (D)
(15) Which of the following alkenes is the best starting material to synthesize Q,

3-ethylcyclopentanol. without regard for stereochemistry?

OH

" © © v

(A) (B) (C) (D)
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(16)

(17)

Which of the following is an intermediate in the mechanism for the conversion
of compound R to compound S upon treatment with HBr?

HBr Br. Br
X -

R S

(A) (B)
)\/\<\\/ B
(C) (D)

What is the product of the following reaction?

H,O
H H,SO,4, HgSO,
C:)H HM H)W )J\/\

(A) (B) (€) (D)
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(18)

(19)

What is the major product U generated when compound T is treated with
pyridinium chlorochromate (PCC) with dichloromethane as the solvent?

Ho)[w PCC
OH u

CH,Cl,

HO)J\/\/U\OH Hst\/\/U\OH

(A) (B)

Rank the following compounds from highest to lowest boiling point. List the
compound with the highest boiling point first.

I I 1l v
(A) IV> 1> 111>l
(B) II>1> 11l > IV
(C) IV> 1l > 1>l

D)ym>1r>n>1v
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(20) Which of the following sequences will carry out the conversion of V to W?
? OH
/\/\/ /\H\/
OH
\') w

(A) cold dilute KMnQ4, NaOH, H,O

(B) 1. mCPBA,; 2. catalytic H,SO4, H,0

(C) 1. mCPBA; 2. catalytic NaOH, H,0

(D) both (B) and (C) will carry out this conversion

Problem Il. Explanation (6 points). HBr adds faster to the C=C bond of compound BB than compound AA. On
your answer sheet, explain why compound BB reacts faster than AA in this reaction using drawings and a

Q O
L/)

AA BB

One-sentence explanation:
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Problem lll. Roadmap Problem. (12 points) Identify compounds/reagents CC, DD, and JJ in the reaction
scheme below. Do not write the structures of the other compounds on your answer sheet.

Unknown compound CC, with molecular formula C4He, reacts with reagent(s) DD to produce FF. FF reacts
with Br; to form a single organic product, HH, of molecular formula C4HsBr,. Compound CC reacts with rea-
gent(s) EE to produce GG. GG reacts with Br; to form a racemic mixture of two products, KK and LL, both of
molecular formula C4HgBr,. Compound CC reacts with excess HBr to produce JJ, also of molecular formula
C4HsBr2. Compounds FF and GG are stereoisomers of each other.

On your answer sheet, identify CC, DD, and JJ. Your proposals should be consistent with all of the data
provided above. Do not provide the structures of other compounds/reagents.

all C4HsBr2
DD T !
Br ! :
L HH |
/ FF 5 5
excess HBr : |
: JJ X
cc \ 5 i :
I I 1
C4Hs 2 . . :
EE GG 5 !
: KK LL ;

(racemic mixture)
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Problem IV. Synthesis (12 points). Provide a synthetic route—i.e, a sequence of reactions—to produce a ra-
cemic mixture of trans-1,2-cyclohexanediol (NN + PP) from bromocyclohexane (MM) and any reagents you
wish. Draw each synthetic intermediate in the boxes in the template on your answer sheet and provide the
necessary reagents above/below the reaction arrows. (Note: There are multiple correct answers. If you choose
to complete this synthesis in fewer than three steps, just cross out any unused arrows and boxes.) Please do
not draw curved arrows; we are not asking for mechanisms.

Br OH “OH
T — (J_ - X
“'OH OH
MM NN PP

Template:

O/Br

OH WOH
T (X
“OH OH

NN PP
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Problem V. Mechanism (10 points). Draw a sensible mechanism for the isomerization of QQ to RR in aqueous
base. Remember to use proper “curved arrow notation” to account for the redistribution of electrons in the
making and breaking of bonds. Show all intermediates in the reaction and any significant resonance forms that
account for the stability of these intermediates. Use the template provided on your answer sheet and draw
one structure in each empty box.

OH 0]
NaOH
H,O
QQ RR
Template:
H ..
O. : OH
goX
H " H
QQ
.'O'.

RR
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H—H 436
H—C 410
H—F 70
H—Cl 432°
H—Br 366*
H—1 2982
H—N 390
H—O 460
H—S 340

-1.7

3.2

4.8

10.0

pK, Table
g H 10-11
H
\;N\H 10.6
H
H O H 15.7
o H 15.9
o)
\\/ﬂ\f/ 19-20
H

Bond Dissociation Energies (BDEs)

- Average Bond Dissociation Energies, D (kJ/mol)?

E—H
C—E
—F
—
—B
—i

B —

o 3 O 0 1O 0 [ 0 O )

—N
—0O
—5

Multiple covalent bonds

C=C 6l

2 Exact value

Cc=C

40 N—H 3% O—H
350 N—C 300 O—C
450 N—F 270 O—F
330 N—Cl 200 O—C
270  N—Br 240 O—Br
240 N—I —  O—I
30 N—N 240 O—N
350 N—O 200 0—O
260 N—S —  0—S$
85 C=0 72 0=0

H————H
H—H
N~y
H Y
Cr
H H
H H
H
H
H
460 F—F
350 Cl—Cl
180 Br—Br
200 I—1
210 S—F
220 55—l
200 S—Br
180 5—S
4982 N=N
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25

36

38

43

44

159°
243°
193*
1512
310
250
210
225

945%

Public domain via wikipedia.com
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Scratch Paper

You may rip this sheet out of the exam booklet, but you are responsible for turning it in
at the end of the exam.

Exam Booklet No.




