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Question 1

a. Dehydration of 4-methyl-3-hexanol with hydrobromic acid gives four alkene elimination
products. Draw their structures and rank them according to their relative stabilities. Also
give the names of the alkenes (15)
b. Predict the major product of the reaction between 1-hutanol and each of the following.
Write the IUPAC names of the products (10)
i.  PBrs
ii.  HCL/ZnClL
iit.  PCC, CH,Cl,
iv.  NaH

v.  Conc. H,50,, heat

Question 2

b. Consider a molecule of (R)-2-chioro-3,3,4-trimethylpentanc:
9]

How would the substitution products of the reaction of this alkyl halide with WATER be
different from the products of the reaction of this alkyl halide with HYDROXIDE ION?
Consider stereochemistry. {10}

¢. How many alkenes will be produced when each of the following substrates is treated with a
strong base? {10}
i. l-chloropentane
ii. 2-chloropantane
iii. 3-chloropantane
iv. 2-chloro-2-methylpantane
v. 3-chlorg-3-methylpantane

Question 3
a. Draw the structures of the following compounds: {10)
i.  {R}-2,2-dimethyl-3-helptanol
ii.  {5)-2-methyl-1-butanol
fil.  (R)-3-hydroxypentanal
iv.  {3R,4R)-3,4-dihydroxy-2-pentanone
v.  {2R,3R}-2,3-dihydroxyhexanoic acid

b.  Give the names of the following compounds, including their stereochemical
configuration. (10}
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. CHyCH,
CH,
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CHj
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v, <;H20H3
H
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d.  Give a brief discussion of plane polarised light and how it affects optically active
compounds. (5)
Question 4
a. Write the IUPAC names of the following compounds: (10)

COOH

Lad
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w /N
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b. Complete the following reactions by writing down only the missing reagents, reactants
or products. {15}

@/ : %EN ©/CI
i
+ HNNHONHy e 2 4 1,0
il
@ FeCl ;zc \ H,50,/50, ,
? B,
iii.
H,y5041 WO} ‘ FeCly/Cl,
? — e )
iv.
CHyCH,
CH,CH,CHCH,OH + NaH —» 9 +4, — > ?
v, CHQCH;,
Br
1. NaNO,, H,50,
0-59¢ .
, - 7
2. CuO, Cu,+, H,0
Question 5
a. Qutline 3 routes of Grignard synthesis of the following compound. {only write the
structural formula of the carbonyl compound and Grignard reagent for each synthesis).

(12)



HaG
CHCH3

{CH3);CCHLClHy = C—CH,CH3

OH
b. Outline the reaction mechanism for one of the reaction pairs in (a). (10}
¢. To obtain a primary alcohol from a reaction with a Grignard reagent, what other reactant
can we use? (3}

Question 6

a. The hydrolysis of 2-iodo-3-methylpentane vyields a tertiary alcohol as the major
product. Provide an equation, with mechanism, for this reaction and explain why the
tertiary alcohol is the major product. Also, give the name and structure of both the

major and minor products. {(15)

b. Draw the structures of the follawing compounds: (10}
i 2-ethoxy-2methyl-2-pentene
ii.  3-methoxycyclohexene
iii. Phenol
iv.  1,2-dimethylbenzene
v.  3-bromoBenzoic acid
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