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1. ( 8 points)
1. Name or draw, as appropriate, the following molecules according to IUPAC rules.
Do not forget stereochemistry where appropriate.

a. (2E,4E)-5-ethyi-6-methyl-2,4-heptadiene

b-\]/\/\r\

c. Fischer projection of
(3R,4S)-3,4-dimethylhexane

d. CH,CH,
on
CH=CH,
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2. (8 points)

(2a) Consider the eight compounds below and write the number(s) of all MESO compounds

in the answer box.

CHs OH OH
H
1 2 H——CHg 3 H——CH
H OH
HaC——OH HO—}—CHjs
H H
H H
CHoCH3
H
Br H H,C——OH
OH 3
/\
4 i‘ F S ms & ho—t-cws
HO H
H Br
CHj
%\ o o
7 8
OH

(2b) Consider the six compounds below and write the number(s) of all those shown in the S configuration

in the answer box
\ Answer:

C=CH
CHs H

9 /k“CH:S 10 Br—|—-H 11 H—l—CHg
H3CHC C(CHa)s

CH>CHoCHLCHa4

12 aesy ||CH3 13
HsCH.C CH,CH(CH3).
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3. (9 points)

3a. The molecule below is a precusor of several members of the powerful family of tetracycline
antibiotics. What is the maximum number of stereoisomers possible for this molecuie?
Explain your answer.

OH O OH O Answer:
O“‘ Explanation:
HO  CH,

3b. (R)-epinephrine is a powerful hormone that acts as a stimulator of the cardiac muscle.
The pure R isomer of epinephrine has [o]p = -50°. A synthetic sample of of epinephrine with
both R and S isomers in unequal amounts has [a]p= -45°. '

What is the percent optical purity (also called enantiomeric excess) and the percentage of pure
R isomer in the synthetic sample? Explain briefly and show your calculation.

Answers: Percent optical purity = % R isomer =

3c. Rank the following substituents in order of decreasing priarity (Cahn-Ingold-Prelog)

—CH=CH, —CHzNH; —CH(CHa)2

Answer: > b
highest priority lowest priority
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4. (10 points). Show the structure of the major product(s) obtained in each of the following
reactions. Your answers must show clear stereochemistry where applicable. If no reaction
occurs, write NR. Do not show any mechanisms.

1) O3
P e g
2) (CH3)S
H H 1) OsO4 —
Hi;C CHs3 2) NaHSQ3/ H0
"': :H Cly N
HaC CHs CCly R S—

\

@
H,0

Pt
HaC CHs
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5. (12 points)

5a. Complete the following reactions showing the missing reagents.

Q:

Y

<:>——CH20H

=

Y
@)
I

Y

O

Bb. Assuming that the specific rotation of (Z2R,3R)-2,3-dibromobutane is [o]p = -107,
what is the value of [a]p for (2R,35)-2,3-dibromobutane? Explain your answer in one sentence.

Answer: [o]p =

Explanation:
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6. (8 points)

The reaction below might lead to the two products shown , in fact, only one is actually obtained.
Gircle it and show a detailed mechanism to explain why it is formed exclusively. Your mechanism

must show all steps and relevant transition states, and include curved arrows to depict the
movement of electrons.

0 0
W br2
= OH — BrCHg/Q + BF—Q

CCly
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7. (9 points) (a) Write a step by step mechanism accounting for all steps in the following
reaction. Explain briefly why the bromine atom becomes attached to the ring.

O e — O

(b) a second product is obtained in reasonable yield in the above reaction,
write a clear structure for this second product (no mechanism needed).

Answer:
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8. (11 points)
Consider the reaction below for which AH® = +28 kcal mol™ and AS® = +0.03 kcal mol”’

H3C-CH2—CH2‘—‘CH3 —_— H3C—CH:CH"CH3 + H2

(a) Given that no intermediate is involved in this reaction draw an energy diagram
showing all labels,

(b) This reaction is actually an equilibrium, explain in one sentence why the entropy term
favors the formation of butene and hydrogen from butane
H3C-CHy—CHz—CHs H3C-CH=CH—-CH3; + H>

(c) Using the values of AH® and AS® given above, calculate the temperature at which the

equilibrium constant will be equal to 1. Show the equation you use and your detailed calculation.

Answer:| Temperature =
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Note: There are no ﬁuestions to be answered on this

be of use in solving the questions contained in this exam.

Value of gas constant: R = 2.0 cal deg'1 mol ™

Value of e (base for natural logarithms) e =2.718

Value of absolute zero (kelvin) = -273°C

Partial periodic table of the elements

1

H

1.00794

3_ 4

Li | Be

6.941 Q01218

11 12

Na | Mg
22.9898 | 24.3050f WMIB
19 20 21
K |Ca|Sc
39.0983 | 40.078 | 44,9559
37 38 39
Rb|Sr| Y
B5.4678 | 87.62 | 8B.9059

I NN Ny

do1o
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page, it only contains data that may
Not all of the data given is needed.

5 6 7 8 9
BIC|IN|O|F|
10.811 | 12.011 | 14.0067 |15.9994 | 18.9984
13 14 15 16 17
AllSi | P | S | Cl|
ng 26.9815 1 28.0855 | 30.9738 | 32.066 { 135.4527 |
30 31 G32 AS.‘J S34 és
e S e r
GZSIJ-; 97823 72.61 74.9216 | 78.96 79.904
48 49 50 81 52 53
Cd|{In |Sn |Sb | Te |
112.411} 114.82 118.710) 121.75 127.60 }126.304

10



