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Use the NMR spectrum above to answer this question. The formula for this compound is
C4H30;. What is a plausible structure for this compound? It will be either an acid, an alcohol or

an ester. ‘Q)

How many types of Hydrogens are present? - (1 point)

What is a possible structure for this compound (show structure below)? (2 points)
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Exam 3 (November 19, 2003)

9 1. (i) Draw both enantiomers (if any exist) for the following compounds (1 point each)/ (ii){Then give the

R or § designation for each (1 point). j

2-hexanol ‘f’(( @/‘1&
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2-chloro-2-methylbutane

NoNd_
1,2-dibromo-2-methylbutane
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§ 2. Draw stereochemical formulas for the four possible stereoisomers of 2,3-dibromopentane (label them I,
I, I1I, and IV and use list these numbers in the space provided). Label pai tiomers. Which are

optically active. Which ar75ﬁxtﬂeumers?

Enantiumers:#’j:@‘/ _ﬁﬁ& Diastereomers:
Optically Active: /{() @




-8 3. You desire to convert cyclohexanol into bromocyclohexane. (i) Show all reagents and the reaction
mechanism (with arrows!) by which this transformation could occur, using the Sx1 reaction
mechanism (a carbocation is formed). (ii) Show how you could prepare the cyclohexanol that you

started with from cyclohexene. - / )
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12 4. You start with pure R-(-)-2-bromooctane and react it with the hydroxide ion (OH"). Your desired
product is S-(+)-2-octanol, which, as it turns out, is your only product. (i) Draw the correct
stereoisomeric structures for the reactant and product. (ii) Then, tell how you know which reaction

pathway I:SNl or Sy2) was folluwed to give lﬂﬂ% pure product—(111) If you react with water (in

having an unequa] product mixture, even though an Snl reaction is fﬂ]ln}wed usmg water as

nucleophile. r{. C{_(
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(i) Show a balanced equation for the reaction between metallic Na with t-butyl alcohol. Give product
names. (ii} Using the base (nuclmphﬂe) you just pruducl:d in this reaction predict the rnajor pmduct

(ili) What is the name of the pro,duct gn:%fu’rt?d\g
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The concenttation of naphth)ene dissolved in chloroform is 9.15 g per 100 mL. Ina 50-cm

polarimeter, an optical rotation of -22.2° is observed (ct). (i) Calculate the specific rotation ([o]) of
naphthalene using the formula shown. (ii) Predict the observed rotation if the concentration of
naphthalene were 4.575 g per 100 mL of the solution, and if a 25-cm polarimeter were used. [length
(dm) = [; solute concentration (g per 100 mL) = d]

[d] = o x 100
=

Define each of the following:

optical activity:

levorotatory:
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electrophile: [\_Oh S UN {C; {p

nucleophile:



6 8. There are two molecules having molecular formulas of C;HsCl;. (i) Show structures for these
mulm: les. (u) How many different t}rpes ofh gms dﬂcs each molecule congain?
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6 9. When 2-bromo-3-methylpentane reacts in water, the major product (93%) 1sj-mcth}rlg-pentanﬂl
Show the Sy reaction mechanism (via carbocation), and how the major pmdm:e is produced (think:

hydride or methyl shift). C.
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§ 10. Thinking about how a double bond affects the rest of the molecule, (i) show the major alcohol product
when 1-chloro-3-methyl-2-butene reacts with water in acid (H"). (ii) Draw the possible resonance
structures for the supposed carbocation intermediate(s). (iii) Explain why the major product is

pruduce?frﬂdominately. ( 20— g_
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10 11. (i) Starting with acetylene (ethyne) and the appropriate alkyl bromide(s), show how you could produce
4-octyne (4 points). (i1) Show the products for reaction of 4-octyne with catalytic hydrogenation,
genation using the Lindlar catalyst, and Na with ammonia. You can use any reagents necessary
to perform the above requested transformations (6 points).
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5 12. Starting- th—e-ye}opantene show how you could pmd using any cambmannn of reagents

and reaction conditions, as long as they are valid. (You might need to add a halogen first, prior to

elimination). ‘}l‘_ y
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6  13. (1) Starting with 3-chloro-3-methylcyclohexene, show the reaction pathway and possible products (two
of which can be formed, for reaction with water (think allylic!). (ii) Show the possible resonance
structures for this reaction. (i1} Explain why this 15'the pref: product.



