| E-CHEMISTRY SELF TUTORIALS FOR ADVANCED LEVEL

9. (a) (i) State Markonikov’s Rule. ~=----ceomcercocommmmomm e

(i) Write the equation for the reaction between propene, CHsCH=CH; and
hydrogen bromide, HBr, in the presence of an organic peroxides.

2 marks

(b) Propene and ethyné, ( HC==CH ), are both unsaturated hydrocarbons
().  How would you test for the presence of unsaturation in the two compounds? =--me-vec--

(ii). - Giving reagents, reaction conditions and products, describe how you would
distinguish chemically between propene and ethyne.

4 marks
(c) The carboxylic acid, CH3CO:H, and the aldehyde, CH3CHO both undergo condensation
reactions.

(i)+ What is w’condensation reaction?

(u) ertc an equatxon to illustrate the condensation reaction for each of them, =—-eem-emcmmme

3 marks
(d) Thc -acylation, of benzene.is.an electrophzlzc substitution reaction
(i). - Identify the electrophile in the reaction

(ii).  Writc out the cquation, including reagents and conditions, for the acylation of benzene
to produce acetophenone

o)
|

C—CH,

A

(iif).  Qutline the mechanism of the reaction.

S marks
(¢) Halogrnoalkanes undergo both substitution an elimination reactions. Write an equalion

(stating reagents, reaction conditions and products), uamb 1-iodopropane CHs3CH2CHaI to
illustrate one of their
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b)

d)
)

iii)

E-CHEMISTRY SELF TUTQRIALS FOR ADVANCED LEVEL

(i).  Substitution reactions

(ii).  Elimination reactions

4 marks
(f) Grignard reagents are useful for synthesis of organic compounds.
(). Write an equation for the preparation of a Grignard reagent.
(i).  What important precaution must be taken during its preparation?

2 marks

SET 7: SECTION B (CGCEB 2015)
Organic Chemistry

5. (a) State the information about the structure of an organic compound that can be revealed
by the following spectroscopic techniques.

| Spectroscopic Information obtained

method

4 -|.Mass spectroscopy

gy

Infra-red spectroscopy

I NMRespectroscopy

3 marks
An organic compound contained 48.7 percent of carbon and 8.1 percent of hydrogen.
Determine its empirical formula.

-------------- 3 marks
Using suitable examples in each case state the difference between an electrophile and a
nucleophile.

-------------- 4 marks
Nitrobenzene is obtained by reacting benzene with a nitrating mixture.
Give the composition of the nitrating mixture.

What is (are) the condition(s) of the reaction?

State and illustrate the mechanism of the nitration of benzene.
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5 marks
¢) (i) What is atomic hybridisation?

if)  Explain the difference in shape between methane (CHa) and ethene (C2Hq).

S marks -

6. (a) Thc compound C4H O exhibits isomerism.
i)  What is isomerism?

ii)  Give the structures of two isomers of C4H100 in each case that show
A. Position isomerism

B. Optical isomerism

-
&

C. Functional group isomerism

AR

D. Chain isomerism

iii) Give a chemical test to distinguish between the functional group isomers given above.

7 marks
b)  Consider the reaction sequence below

C6H5N02 1 » C6H5NI"I2 11 C6H5N2C1 ——[H——>C6E[5Br v = C6I‘15CI‘I3
A B C D E
i) Give the names of compound B and C
B: -
C:
i) State the reagent and the reaction conditions represented by I to IV
1.
1.
I11.
IV.

i) How would you convert compound C to an azo dye? ’
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13 marks
SET 8: SECTION B (CGCEB 2016)
Organic Chemistry
5. (a) A sample of aspirin (acetylsalicyclic acid) of molecular weight 180, on analysis

was found to contain 60% carbon, 4.4 % hydrogen and 35.6% oxygen RAM: C=12,H=1,
0 =16).
(i)  Determine the empirical formula of aspirin?

(i) ~ What is the molecular formula of aspirin?

(iii) ~ State the technique that can be used to determine the molecular weight of aspirin ~-----

— e ' 5 marks
b)) @ Give the structures of all the isomers of a compound with molecular formula
C3HeCla2
(i)  Which structure(s) in 5b(i) is (are) optically active?
5 marks
(¢)  Study the reaction scheme shown below.
B X CH3CH,CH,0H— v A~ CH;CH-CH,
Br Br .
y .
C CH;CH,CH,COOH

(i)  Give the structural formula of

A

B

C

(if) Give the reagent(s) and reaction conditions for steps labelled v-z.

\%

w

X - e

M ‘

z 8 marks
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(d) Name the mechanism associated with each of the following reactions.
v light

(1) CH,CH, = CH,CH,CI

() @ - conc. HNOs/conc.H,SO, N02
il -

2 marks

6. (a) Give the systematic name of the following compounds

(i) CH3CHFCCl,CH,OH
(i) CH3CH(CH3)CH,CHO

(ifi) CsHsCH,CONH,

(iv) CH3CH(NH,)COOH
(b) Draw the structural formula of each of the following compounds.

(i) 2-methylbutanoic acid

(i) Hexan-2-one (2-hexanone)

------ 4 marks
(iii) 2,4;6-tribromophenol

- (©)i Give the products of following conversions.
®
Br
CH3;CHCH,CHj;

(ii)
NO,

@ Sn/conc.HCl

KOH/alcohol
reflux

+
CH;CH,CH(OH)CH; _H K2Cr07
™)

CH,CHs
O OH‘/KMnO:;

(d) Suggest a chemical test to distinguish between the following pairs of compounds,
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(i) CH3C = CCHj and CH,CH,C = CH -

6 marks

(¢) Which compound is more basic: CH3NH, or CgHsNH,?

Explain

2 marks

SET 9: SECTION B (CGCEB 2017)
Organic Chemistry

5 (a) This question concerns the folldwing organic compounds
A: CH3CH2CH2CH20H

B: CH3CH2CH0CH3

C: CH3CO,CH>CH3

D: CH3CH2CH2COCI

From the above set, select

i) ‘T'wo compounds that are derivatives of carboxylic acids

if) A compound obtained by thc reaction of butanoic acid with PCls

iii) A compound that will give an acid and an alcohol on acid hydrolysis

(5 marks)
(b) (i) To what class of organic compounds does D belong?

(ii) Give the structural formula or name of the main organic product formed when compound
D reacts with .

A: Benzene in the presence of
AlCIs
A: LiAlH4/dry ether

(3 marks)
(c) (i) A and B are isomers; state the type of isomerism involved.

(ii) Describe a simple chemical test to distinguish between compounds A and B



(3 marks)
(d) study the reaction scheme below for the reactions of but-1-ene (1-butene) and answer the
questions that follow

A

HBr
z
cold KMnO, H,/Ni
Ve C4Hg B U
S
water/ H,SO,
180°C
W
(i) Give the structural formulae and names of the compounds T to W
Compound Structure Name
T . .
U -
W

(i) .Name the organic.reaction represented by z and outline the meachanism

(i)  Would you expect the boiling point of compound V o be higher than (hat of
compound W?
Explain

(9 marks)

6. (a) An organic compound, X, contains 66.7% carbon, 11.1% hydrogen and 22.9% oxygen.
The mass spectrum of X shows a molecular ion at m/e=72
(1) Determine the empirical formula of X.

(ii) Determine the molecular formula of X

(iii) Give the structures of three isomers of X .
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(6 marks)

(b) Give the product formed or reagent and reaction conditions where necessary

A CH,===CH,

CH;CH,Cl

KOH(aq)| reflux B
(2 marks)

X:

B:

C
——')"CH3NH2

CH3;CONH, ——

(i)

c

d

CH,
UV light
@) o
___c_______,, (o]
(iii)
Y:
e
(6 marks)
& . cH==CH,

CH;CH,0H

h

—* CH;CH,0CH,CH,
(c) give the structural formula and the name of a compound that falls under each of the

following classes of compounds
(i) A primary aliphatic amine

(i) A primary aromatic amine
(iti) An aromatic diazonium salt

(iv)  Anamino acid.
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(4 marks)
(d) Write an equation to show how the compound to c(iv) above could be prepared.
You must indicate the reagents and reaction conditions must be stated--------------

(2 marks)

SET 10: SECTION B (CGCEB 2018)
Organic Chemistry

5.(a) (i) Explain why carbon catenates extensively whereas silicon does not.

(ii) Give the typé of hybridization of carbon and the shape of the molecule in the following
compounds:

A: Fthene : shape

B: Cthyne: Shape

3 mks
() Céffipound A, CH3CH2CH(NH2)COOH is an organic nitrogen compound.

(i).Describghow the presence of nitrogen could be identified in the compound A above, ------

(ii) Identify any one type of isomerism exhibited by compound A, and give the structures of
the isomeric compounds. :

6 mks.
(c)(i) Write equations that illustrate the following reactions of carbonyl compounds,

A: a nuceophilic addition reaction.

B: a condensation reaction.

(ii) How would you account for the fact that Aliphatic Aldehydes are more reactive than their
ketone counterparts?

-3 mks

(d) An organic compound X, has the structural formula below.
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H2N< O> -CH=CH-CO;C;Hs

The compound undergoes combustion giving a highly luminous, sooty flame.

(i) What accounts for the sootiness in the flame? ------ - -

(if) Give the product formed when compound X reacts with:

A: Bromine in carbon tetrachloride.

B: Bromine water.

(iii) Compound X reacts with dilute HCl(aq)/N aNO2(aq) at temperatures below 5°C. Suggest

a reason why the temperatures below 5°C are used.

(4 mks).

(e) (i) Write the structural formula of 2-chloromethylbenzene.

(i) Show in two steps how you would prepare 2-nitromethlybenzene from benzene.-----------

(iif) What name is given to the first step of the reaction in e(ii) above?

4 mks.

6. (a) Given compounds A and B below.

H -~ CHOH H< CO;H
c=C ~SC=
— \ | | 77X
CO:H  H © COH H
A B

(i)How would’compound B be obtained from compound A?

(i) Compound B is a solid. How could a pure sample of this conipound be obtained? - -------

(iii) How could its purify be verified?
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