
Chem 0310
Dennis P. Curran slcNAruRE

March 30, 2009
Exam 3

Answer all questions on this exam. lf you need more space than that
provided, use the back of any Page.

2.

4.

5.

(20 points)

(20 points)

(30 points)

(10 points)

(20 points)

(100 points)Total

NAME
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The test has 8 pages (including this cover page and the spectra Table at the end)

and 5 questions
The exam ends at 10:55 am sharP.

Good Luck !!!
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d-e) Provide clear structures for the following names.
Be sure to show stereochemistry if relevant.

1) Structures and Names (20 points)

a-c) Provide IUPAC names for the following compounds. Be sure to include

(.+l ,S\)-
\;ftll -]-mv["Yl-
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e) ( 1 S,3 S)-3-f luoro-2,2-dimethylcyclohexan- 1 -ol
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d) isobutyl ethyl ether
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2) Short Answer Questions (20 points)

a) lndicate whether each of the following transformations is an oxidation,
a reduction, or neither.
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b) Provide a specific example ol an oxidation of an alcohol to a carboxylic acid.

Show the starting material, the reagents and the product.
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c) Draw Lewis structures of the following two reagents.

i. thionyl chloride (SOC|2)
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e) Grignard reagents react with oxiranes to provide two types of products, a
product in which the Grignard reagent functions as a nucleophile (usually minor)
and a product in which the Grignard reagent functions as a base (usually major).
Based on that information, predict the products of the following reaction.
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ii. Ethyl magnesium bromide complexed
to two molecules of diethyl ether
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d) Rank the following oxiranes in order ol decreasing reaclivity towards sodium
cyanide (NaCN) in DMF (most reactive first).

1) MeMgBr, THF major product
+

minor product2) mild acid workup
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3) Reaction products. (30 points). Show all expected products of the following
reactions. Be sure to indicate stereochemistry, if relevant. NOTE: numbers "1),2)"
mean two separate reactions with workup in between. Letters "i), ii)" me_an two
parts of the same reaction with no workup in between ' Ctltr

d) -(-^ot
1) PBr3

2) NaOCH3, CH3OH

1)NaBHaffHF

") ,l*.' 2) NaOH/THF

i) NaH, THF

,.'-'.'aOH
ii) (B)-2-bromobutane

oH excess f L -1 -1*c't.ha) a-l-r NaocHs, | ,nl) I 
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b) zA"t" 
cH3oH 

' )J' Hsc' catalytic / ?2.
H2So4 O t

o 1) CHrMgBr, acid workuPo 1)CH3MgBr, acid workuPrr-
c) (Y'n' t I 2) PCC, CHzClz

X 3) CH3MgBr, acid workuP

./J-,IJ
\ /t-r/o"
=

,^/

?cod j

-5-



7

4) Mechanisms (10 points)

Show detailed mechanisms for each of the following two reactions. Show all
individual steps, including acid/base reactions. Use arrows to track electron flow.

The products of Grignard reactions with ketones depend on the strength of the acid
used in the workup:

a) Mild acid, show the mechanisms tor both steps

1)CH3MgBr, THF c

2) aqueous NHaCI workuP
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b) Strong acid, show the mechanism for step 2 only

1) CH3MgBr, THF

2) aqueous H2SO4 workup
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5) NMR (20 points) Spectroscopy, see the chemical shift Tables on the next page.

a) lndicate the number of resonances (peaks) expected in the broadband (proton)

decoupled 13C NMR spectra of the following componds (6 points).

"l i r\^l

#? ffi*'::
bls-ether (6 points). 
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b) lndicate the expEied multiplicities (splittings) for all the

./\.o
protons in the following

d
T"*

,g{/,t'

c) Below are listed the 1H NMR spectral data for sec-butyl ethyl ether (2-

ethoxybutane). Assign each resonance to the relevant proton atoms (6 points).

';' 12t r.3 sec-butvr ethvr ether
I , 1 (2-ethoxybutane)o\,/ 

'' )-/J:)
1H NMR, S 3.7 (1H, sextet), 3.5 (2H, quartet), 1.6 (2H, quintet), 1.3 (6H, two

overlapping triplets), 1.0 (3H, doublet)

d) ln the 13C NMR spectrum of sec-butyl ethyl ether (above), how many

resonances will be above 50 ppm and how many resoances will be below 50

pmm? (2 points) 
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