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Section A: {compulsory — answer all questions

1. Which of these is 3-isobutyl-1-methylcyclohexanol?

a. b. c. d.

2. What is the relationship between the structures shown?
CHs
H CHs CH,
HyC——G——0——C——CHs l l
CHs H;C ﬁ 0 ﬁ CHg

a) Different compounds that are isomers |

b) Different compounds that are not isomers
c) Resonance structures

d) The same compound

3. Which of the following has the highest boiling point?

ad
OH

b. '

C. /\/

.

4, Ozonolysis of an unknown compound gave CH,=0, CH3CHO and CH3COCHO.

What are possible structures for the unknown compound?

a. landll

b. landIV



c. llandlll

d. lland IV
5. Which of the following is (2R,3R)-2,3-diaminobutane
CHs CHs CH; CHs
H————NH, H;N———H H—T——NH; HoN————H
H————NH, H,N———H H,N———H H————NH,
a) CH3 b) CH3 c) CH3 d) CH,
6. Which of the following sets of reagents and conditions will complete the
following reaction?
? Cl
a) Cly, Ni or Pt catalyst
b) Aqueous HCl, heat
c) CHadl, light
d) Cl,, light
7. Molecule A is the enantiomer of molecule B. Molecule B is a stereoisomer of
molecule C but NOT its mirror image. What is the relationship between A and C?
a. Same compound
b. Enantiomers
c. Diastereomers
d. Constitutional isomers
8. What is the major product in the following reaction?

H;0+, catalyst
(CH;),CCH,CH; >

heat

OH



(CH3),CCH,CH;
a. H b. (CH3)2C==CHCHj,
CHj
2HC=—C
c. CH,CH; d.(CH3),CHCH=—CH;,

9. What is(are) the major organic product(s) of the reaction shown?
CH3CH;CH,CH,CH;ONa + CHaCHCH,CH,Br _—

a) CH,CH,CH,CH,CH,0CH,CH,CH,CH;
b) CH3;CH,CH,CH,CH,0CH(CH;)CH,CH;
¢) CH3CH,CH,CH,CHOH + CH3CH,CH=CH,
d) CH;CH,CH,CH=CH, + CH;CH,CH,CH,CH,0H
10.  Which of the following sets of reagents can be used to bring about the

transformation shown?

O O
CF—&:CHZ ClH——&—-CHa

CH, CHs
a. Hy0, Hs0"
b. Hg(O,CCHs),, H,0: then NaBH,, NaOH
¢. CrOgz, HS04
d. BHs-THF: then H,0,, NaOH
1. substitution reactions are characteristic of all aromatic rings.
a. Nucleophilic
b. Electrophilic
¢. Elimination
d. None of the above

12. In the mechanism of................... reactions, the leaving group leaves unassistedbefore
the nucleophile attacks.
a. Sy2
b. S



E2

d. None of the above
......................... can occur more than once on a benzene ring.
a. Alkylation
b. Acylation
¢. both (a) and (b)

d. none of the above



Section B: (answer any 3 gquestions)

Question 1

a. Give the general formulas for the following classes of organic compounds?
i. Alkenes
ii. Alkanes
iii. Aldehydes

iv. Carboxylic acids

v. Esters
b. Give the structural formulas for the following compounds:
i. 3-isobutyl-2-methylcycloheptanol
ii. (2R,3R)-2,3-dinitrobutane
iii. 3-bromo-1,1,2-trichloropropane
iv. 1,3-butadiyne
v. p-dimethylbenzene
vi. 2-aminonitrobenzene
vii. Cyclohexyl n-propyl ether
viii.3-hydroxypentahal
ix. 3-methyl-2-butanone
x. Pentanoic acid
Question 2
a. 2-Benzyl propene reacts with hydrogen bromide and undergoes electrophilic
addition reaction
i. State Markovnikov's rule. (2)

ii. Provide the reaction scheme and the mechanistic pathway of the above
reaction. (8)
iii. What reagent should be used so that the reaction follows anti-

Markovnikov’s rule? (3)

(5)



(b) Rank the following in order of increasing oxidation level (1 lowest, 4 highest} (4)
CH3CH,0H CH3CHO CH3CO,H CH3CHs

{c} Complete the following reactions by supplying the missing reagents only. .  (8)

cl oHy
©/CH—CH3

Question 3
In the presence of traces of a mineral acid, H', 2,3-dimethyl-3-pentanol (A} is converted

* to a mixture of three hydrocarbon products B, € and D in the ratio of 70:20:10.

a) Draw the bond-line structure of A. - {2)
b}  Give structures for B (70%), C {20%) and D (10%). (6}
¢) What mechanistic pathway is being followed in the above reaction? (2)
d)  Explain why there is a mixture of products. (4)
e) Give reasons why B is in major yield followed by C and then D. (2)

f) Discuss the Lucas test for distinguishing between 1°, 2° & 3°
alcohols (5)

g)  Write the product of the reaction of ethanol with ethanoic acid (4)

Question 4

a. Whatis a chiral centre? (2)

b. Can the C’ of a carbocation be a chiral centre? (2)



c. Draw the following compounds and identify the chiral centre in each of them:(6}

i. 2-chlorobutane

ii. 1,2-dichloropropane

iii. 3-bromo-1-pentene

d. What is plane-polarized light? : (2)
e. Assign priorities for each of the following pairs of ligands: (10)

a. CHsz-and CH3CH»-

b. (CH3),CH— gpd (CH3):,C——

c. (CH3),CH— and HZC———S

d. HC=c and (CH3);C—

— o==Cc—
e. HC==C—— and H

f. What is the relationship, if any, between the sign of rotation of a chiral

compound {+) and (-} and its designation as R or S? (3)

Question 5

a. Provide the missing reagents, products and/or reaction condition in the following:

Q—‘CHZOH _._?99__,.. ?
i.
Cro
Q CH,OH P - 7
i,

iii.

iv.

(16)

+

OH
CrO
— = . 9
CHs
Cl C—=CHs
? |
CH;CCH,4 CHy + HCl + AlCYL

CH,



? ?

v. CH,;CH,CH,OH CH;CH,CHO CH;CH,COOH
CeHs H;0"
N0 + HNNHCHs ——= 7 4 g
C==0 + CH,COH 20
vi. HsC
HiC
vii. HsC
- LiAlH,
viii. CeHs——C=N = 1
O
ll (-HCD
HaC ﬁ-—g + H—OCH,CHy———— ?
ix. o
?
+
«. CeHsCOH ? C¢HsCOCH; + H,O
5
I HCL o CHOH,HCI
Il onon === 7 —_— ?
. HCTT N
xi. © CHs
NH,
CHy 1. NaNQ,, H,S04
0-5°C 0
2. CUZO, Cu2+, H20
¢l
xil. CHy

. Outline 3 routes of Grignard synthesis of the following compound. {only write the
structural formula of the carbonyl compound and Grignard reagent for each
synthesis). (9)
CH,CH3
(CH3)3CCH2'—_C_CH2CH20H3

OH
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