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1. (3 pts) Give the molecular formula for three stable inorganic radicals.
(1 point each)

02 NO NO-

2. (12 pts) You have available 2,2-dimethylcyclopentanol (A) and 2-bromo-1,1-
dimethylcyclopentane (B) and wish to prepare 3,3-dimethylcyclopentene (C).
Which would you choose as the more suitable reactant, A or B, and with what
would you treat it? Give an explanation for your choice.

OH Br

A B C
Book Problem 5.43

(2 points for choosing correct reagent, 4 points for giving an example of a strong
base, 6 points for the explanation)

B is the more suitable reactant because it can undergo an E2 reaction with
a strong base (such as CH3Q.) to give only compound C. Compound A will
undergo an E1 reaction, and since the cation intermediate will rearrange,
compound C will be a minor:product.
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3. (20 pts) Write a complete stepwise mechanism for the bromination of
methylcyclobutane. Label each step.

Imitiation (5 points, -1 arrows, -1 no step label)

—~ hv
Br

|

Br

7 2Br

Propagation (-1 arrows, -1 no step label)

(5 points each for the two propagation steps)

S NN

E—— CHz "+ HBr
CHs
/‘\\ /\ .
A
CHg + Br Br > +
CHs

Termination (5 points, -1 arrows, -1 no step label)

(only one termination step is-needed)

Y

Br - + Br- —_— Br,

or

or

CHj3

Br -
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4. (15 pts) Circle the more stable compound in each of the following pairs and
give the reason for your choice in the adjacent box.

2 point 1-methylcyclohexene 3-methylcyclohexene
points

1-methylcyclohexene has a
each circle, Book Problem 5.30a more substituted double bond.
3 points each
explanation)

(Z2)-cycloheptene or (E)-cycloheptene

Cis (2) double bonds are more
stable than trans (£) double
bonds in cycloalkenes with

fewer than 10 or 11 carbons.

The first carbocation is
stabilized by resonance.

(6 pts) There are 11 chiral centers in cholic acid. Give the stereochemical label
for the indicated atoms.

(2 points each)

€9

-llll”lo
T
o
I
5]

W




Name:

6. (8 pts) Circle the relationship between the following pairs of compounds.

(2 points each)

A. Book Problem 7.33e
CH,0H

H OH

CH,OH

constitutional isomers

B. Book Problem 7.33]

HoW“" CH,OH
Identical constitutional isomers
C.
CHj
Cl———H
H——- Br
CHj
Identical constitutional isomers
D.
|\‘C
cw
\H
Br
Identical constitutional isomers

CH,OH
HO H
CH,OH
enantiomers diastereomers
HO//”
CH,0H
diastereomers
CH;
H———Cl
H——- Br
CH;
enantiomers diastereomers
]|3r
\\'C
H,c\!
U o
H
enantiomers diastereomers
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7. (24 pts) Give the organic products for the following reactions. Be sure to

clearly label the stereochemistry of the products. If possible, label the major and
minor products.

A. (3 points) Book Problem 6.34c

1) B,Hg in diglyme
2-tert-butyl-3,3-dimethyl- 1-butene >
2) HOOH, HO

HO

B. (3 points each enantiomer, no stereochemistry = no credit)

Br Br

N\
D

BI‘2
> +
CH,CH,OH '

l,///
OCH,CHg OCHoCHs

C. (3 points for major product, 3 points for minor product, 1 point for
enantiomer, 2 points for major and'minor product labels)

MLA(% Yy

Minor Major
D. (3 points)
OH
OSO4
e
A HOOH
OH
E. (3 points, no deuterium = no points)
\\\\\C H 3 ‘\\\\\C H 3
NaOCH,CHj; :
CH3CH20H, heat
R Br
H D D
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8. (12 pts) Each of the following transformations can be carried out in two or
three steps. For each transformation show above and/or below the arrows the
necessary reagents and between the arrows show the organic intermediate that
is formed in the first reaction and serves as the starting material for the second
reaction.
(1 point each reagent, 1 point each intermediate)

A. Book Problem 6.36e

o
2-propanol %
o]
/\ PhCOOH
O
or
CH;COOH
B. Book Problem 6.36f
isobutyl alcohol tert-butyl alcohol
HZSO4 dil. HQSO4
A (no credit if not dilute
or 50% or with H,O)
C.
CH3 CH3
~ OCHj;
Bl”z Br
eI
hv

(or any
strong base)

(Must have both Br, and light or heat.
No credit if Cl,.)

Hs CHs

]
$
S

(1 point for each reagent)



