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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKYS)

a) Name and define four types of organic reactions. (4 Marks)
b) Explain the following terms and give an example rehgossible (4 Marks)
(i) Mechanism
(i) Electrophile
(i) Enantiomeric Excess
(iv) organohalides
C) Which of the following species is likely to behaa® a nucleophile and which as an
electrophile? (4 Marks)
(i) NOF
(i) CN
(i) CH3NH2
(iv) (CH3)3S™
d) Reaction of HBr with 2-methlypropene yields 2-bre2imethylpropane. What is the
structure of the carbocation formed during the tiea@ Show the mechanism of the

reaction. (3 Marks)
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CHj

HsC
C==CH: + HBr— » CH3—C—8r
HsC
CHj
2-Methylpropene 2-Bromo-2-methylpropane

e) The specific rotation of (S)-2-iodobutane is -18.9Determine the % composition of a

mixture of (R)- and (S) — 2-iodobutane if the sfiegiotation of the mixture is -3.28

(3 Marks)
f)  What products would you expect from oxymercuratidemercuration of the following
alkenes? (6 Marks)
(l) CHBCH2CH2CH=CH2
CHg

(i CH3C—=CHCH,CH;,
g) What products would you expect from the reactiod,#> dimethxcyclohexene with NBS?

(i.e The 3 products of an allylic bromination reawa} (6 Marks)

H3C A+B
3 y/
HsC
\l&;
H H C
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QUESTION TWO (20 MARKYS)

a) What is polarizability? (2 Marks)
b) Add curved arrows to the following polar reactiorshow the flow of electrons in each.
(9 Marks)
'.E|I.I :
€l HNTH e N ¢!
, H
(i) H
H
CHy—o0: * H—l Br: ——= CHy——0——CH,; *:8f
(ii) H
t0: 10 -
| =
H3C/C\OCH3 H3C/C\oc|-|3

(iii) cl

C) Classify each of the following reactions as an &dij elimination, substitution , or
rearrangement: (6 Marks)
0 CH,Br + KOH —> CH30H + KBr
(i) CH,CH,Br —CH,———CH,+ HBr
d) Complete the following reaction and name the prodocmed. (3 Marks)
+  HBr /=7

QUESTION THREE (20 MARKYS)
a) Which of the following compounds are chiral? Drdnern and label the chirality centers;

(i) 2,4- Dimethylheptane (2 Marks)
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b)

d)

e)

(i) 5-Ethyl-3, 3- dimethylheptane (2 Marks)
(i) Cis-11,4-Dichlorocyclohexane

Convert the Fischer projection to a perspectivenida. (2 Marks)
H

CH3CH2 CH3
T
Show the structures of the carbocation intermesligbel would expect in the following

reactions: (6 Marks)

(|?H3 THS . CHCH, HI, -
7 o
0  chcHe—ocioen, — > O

On treatment with HBr, vinylcyclohexane undergodditon and rearrangement to yield
1-bromo-1-ethylcyclohexane. Using curved arroweppse a mechanism to account for

this results. (4 Marks)
OA NS

Vinylclohexane 1-Bromo-1-ethycyclohexane

Explain the term steric hindrance . (2 Marks)

QUESTION FOUR (20 MARKS)

a)

b)

(i)

What products would you expect from the followimgctions? (6 Marks)
(i) CH;CH,CH,C——=CH + 2C|2 R

= e
(ii)

What products would you expect from eliminationcteans of the following alkyl
halides? Which product will be the major produceath case? (6 Marks)

Br CH3

CH3CH,CHCHCH,
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CHs cl CH,

CH3;CHCH, C——CHCHg3
(ii) CHj
O—J:HCH
(iii)
C) Predict the product(s) and show the mechanismdon eeaction below. (8 Marks)

CH,C==cLi
CLi
+ 3 THF
(i) Br
|+ KCN ——  »
(ii) DMSO
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