" E-CHEMISTRY SELF TUTORIALS FOR ADYANCED LEVEL

SET 4: SECTION B (CGCEB 2012)
Organic Chemistry

7. Study the synthetic routes below and answer the questions that follow.

KOH Mg/ether
H <— 0 CHyCH,CHBr ———» CH;CH,CH,MgBr
reflux . - A K
X l H'/H,0
A G
v |
e v
p .
Cl,/UV
Y
E

(2) (i)  Give the reagents and the reaction conditions for the processes x and y -----=--m-nmmev

(ii). .. Write the formulae or names of the products B, D, E, G, and H
.1 Product :; Formula or name

B >

D R ;‘ﬂ.-“»‘ #.'

It

G

H

(ili).  What type of reaction is involved in the formation of H?

(iv). Write out the reaction mechanism for the formation of H.

10 marks
(b) But-1-ene, (CH3CHzCH—CHz), react with hydrogen bromide to give two possible
products.

().  Give the formulae of the products.

(i)). ~ Which is the major product and why?
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" (iii).  State the rule which allows you to make your decision. «----
_________ 5 mar ks
(¢) The analysis of a halogeno-compound gave 45.9% carbon, 8.9% hydrogen, 45.2%
chlorine.
(). Calculatc the cmpirical formula of the compound (RAM: C = 12.0, H = 1.0, Cl -
35.5). ' -

(if).  What is the molecular formula of the compound, given that its relative molecular
mass is 78.5?

(iii).  How would you identify the presence of chlorine in the compound?

5 marks

8. Carbonyls are a class of organic compounds conslstmg of aldehydes and ketones.
(a) (i) What is the common feature in this class of organic compounds?

(ii). - - ~What gehéfal method may be used to prepare both aldehydes and ketones? S—

t

- (111) How would you dlstmgulsh between aldehydes and ketones?

(iv).  Why do the carbonyl compounds have higher boiling points than corresponding
alkanes?

6 marks .

(b) Carbonyl compounds undergo nucleophilic addition reactions such as the reaction
between ethanal (CH3CHO) and hydrogen cyanide (HCN)

(i).  What is meant by nucleophilic addition reaction?

(i1).  Identify the nucleophile mentioned in the reaction above.

(ili).  Write out the mechanism of the reaction.

(iv).  Give the reagents and the reaction conditions for the conversion of the product
(hydroxypropanomtrlle) to a hydroxycarboxylic acid.

-------- - 6 marks

(¢) The oxidation of two isomers with molecular formula C3HsO gave compounds P and Q.
Both P and Q give orange precipitates with 2, 4-dinitrophenylhydrazine while only P
gives a precipitate of copper(l) oxide with Fehling’s solution.

(i).  Suggest the structural formulae of compounds P and Q.
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(i1).  Give the name of the compound formed by the reaction of compound Q with
2,4-dinitrophenylhydrazine

(iii). ~ Write oul all the isomers of the compound of the molecular formula CsHsO. ~—emmeee-

(iv).  Draw the structures of the hemi-acetal (alkoxyalcohol) and the acetal
(dialkoxyalkane) formed by the reaction of the compound P with methanol (CH;0H) -

8 marks

9. This question is on organic compounds possessing the hydroxyl (-OH) functional group.
(a). Four compounds of molecular formula CsH100 have the hydroxyl (-OH) group. Write
down the structural formulae of the four isomers and give their corresponding names, -----

X3
Ty

6 marks
- (b)."+ : Describe.a simple chemical test to confirm the presence of the —OH group in the
compounds in (a) above.

) : 2 marks
(h)'Given'the compounds R, S, and T below, '
CH;CH,0H - 'C¢H50H Cs¢H;CH,0OH
R 8 T

(). Compare the acidities of R and .
Explain your reasoning

(if).  Describe a simple chemical test to distinguish between S and T

(iii).  Write an equation in each case for the esterification reaction of R and S with ethanoic
acid, giving the reaction conditions.
R: :
S: 6 marks
(i) One way of obtaining compound S starts with the heating of the mixture of benzene and
concentrated sulphuric acid to produce benzenesulphonic acid. Further reactions of this
product with sodium hydroxide finally yield sodium phenoxide.
(). Write down the mechanism for the sulphonation of benzene.
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(i)).  How can free phenol be obtained from the sodium phenoxide? ---memmmnmmccaan- -

(iii).  Give the structure of the prOduct formed when compound S reacts with aqueous
bromine. ~~-ememmememnmmnoman

5 marks ‘
() Compound T can be produced from benzaldehyde (phenylmethanal). Write the equation
for this reaction.

------------------ 1 mark
SET 5: SECTION B (CGCEB 2013)
Organic Chemistry
7. (a)  Consider the solid compound A
T CI:H3
T
A
@. = 3 Draw the structures of the organic product(s) whlch would be formed when A reacts

with:
A.  Phosphorus pentachloride

B.  Dilute hydrochloric acid.

Ethanoyl chloride.

D.  Hot alkaline potassium manganate (VII).

vy

Hot concentrated sulphuric acid.

(). ~ What method would be used to obtain pure sample of compound A from aqueous
solution?

(iii). ~ What simple test would you use to determine the purity of compounds A? ~=--=nmmmsee-

: : 7 marks
(b) Outline the mechanism of the reaction of propene with HBr.~

143



I 2 marks
(¢) For the reaction scquence

' tep 3
step 1 P2 H.COC—2 ", CeHsCO,CH,
CgH;CHy———> - CgH5COOH ———— CgHs

(i).  State the reagents for steps 1,2,3
Step . -

Step 2
Step 3
(i).  Give an equation for the reaction of C4HgCOOH with soda lime. What type of reaction
is this?
Equation---
Type of reaction S marks

(d) How would you distinguish by a chemical test the following pairs of compounds?
@). HCOOCH% and CH;COOH

(ii). CH3COCH'; and CH';CO?CH:;

(ii).  CHyCHpNHgand CH;CONH,

6 marks

B i
Sl e ks

8. (a)  What information can be obtained about the structure of organic compounds from
the following physical techniques?

{ - .Technique =~ | Information

(i) | Mass spectrometer

(i) | Infra-red spectroscopy

(iii) | Nuclear magnetic
resonance (NMR)
spectroscopy

3 marks
(b) An organic compound was found on analysis to contain 0.355 g of chlorine, 0.050 g of

hydrogen and 0.240 g carbon. The mass spectrum of the compound showed peaks at mass
points 15, 28, 29, 49, 51 and 64.5 (C=12.0; C1 =355, H=1)

(i).  Determine

A.  Empirical formula of the compound
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(ii).

Gii). Describe how you would chemically test for the presence of chlorine in the

. E-CHEMISTRY SELF TUTORIALS FOR ADVANCED LEVEL

The molar mass of the compound. ~=--memmememzen o o e

Give the species which would have shown the peaks at mass points 15, 49 and 51.
Mass point species

15

49

compound?

9 marks

(c) The compouﬁ'd C4H;100 is said to exhibit both structural and stereoisomerism. Give two
structures each which are

).
(ii).
(ii).
(iv).

@)
(ii).

Chain isomers

Functional group isomers.

Position isomers.

Optical isomers.

4 marks
(d) Give the reagents and reaction conditions for the conversion of CHzCH,Cl to:
CH,CH,O0H
CH,CH,

(e) Outline the mechanism for the conversion of CHzCH,Cl to CH;CH,OH.

________ 2 marks

2 marks

145




 E-CHEMISTRY SELF TUTORIALS FOR ADVANCED LEVEL

9. (@) The following compounds are derivatives of carboxylic acid:

CHZCOCI, CH3CONH, and CH4C0,CH;

Give an equation to show how each of the compounds above can be obtained from

ethanoic acid (CH;COOH)
(i). CHscocl.

(ii).  CHyCONHy. rereremeees

(iii).  CH;CO,CH,.

........ 3 marks
(b) Give a chemical test to distinguish between
(i). CHsCOCI and CH3COOH.
(ii). CH3COOH and CH3CONH:.
4 marks
(¢) Study the reaction sequence below:
o, step 2 step 3 s
ésHs L .§t§p 1 C6H5N 02 . C 6H5 2 -————-—h—C6H5N2 Cl
B C D
@@). .. -Name thecompounds C and D
SO
D

(i)).  Complete the table below by giVing the type of reaction and reagents/reaction

conditions for the conversion in step 1, 2, and 3

Stage Type of reaction Reagent/reaction
condition

Step 1

Step 2

Step 3

(iii).  Outline the mechanism for the conversion of Ce¢Hg to CgH:NO,,
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(iv).  What method wonld you use fo obtain a pure sample of CgHgNH, from solution? -----

(v).  Give the structure of the compound formed when D reacts with
A. CuCN/KCN

-------- 13 marks
SET 6: SECTION B (CGCEB 2014)
O{ggpig Chemistry
- 10. This question concerns the following organic compounds
J. CH3CH20CH3
K. CH3iCH2CH20H
L. CH:CH(OH)CHs
M. HO2CCHCHCO:H
N. CH3CH(MNNH2)CO:H
(a) To what group of organic compounds does compound J belong? -
v 1 marks

(b) Which of the compounds J to N will have the lowest boiling point? Explain, ---=---=====-n--

2 marks
(c) Which type of isomerism exists between compounds J and K?

1 marks

(d) Describe a chemical test to distinguish between compounds K and L.

2 marks

(¢) (i) Identify the type of isomerism exhibited by compound M.

(ii). Why does compound M exhibit this type of isomerism?
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(iii).  How would you distinguish between the two isomers of M? ~----

6 marks
(D (i) What general name is given to compounds with structural formulae similar to
compound N? -
(il) Write an equation in each case to show how compound N reacts with
A.  Sodium nitrite in dilute hydrochloric acid.

B. Aqueous sodium hydroxide. -

C.  Nitric acid (dilute).

, 4 marks
(g) Mild oxidation of compounds X and L produces two isomeric compounds.
(i).  Write the structural formulae of the products.

(i). How would you chemically distinguish between the two products?

4 marks

11. Thd:TSchéiﬂébelo% shows the conversion of benzene to a number of compounds. Study

the scheme carefully and answer the questions which follow

| @Lg

lSn/dilHCl
(0]
CN N=N*CI OH
3 (iii)
W O CH;Cl1 :
4 < AICl;, reflux
J D E
(vi) ] 14
| oh (vii)
GHzNHz NaOH(aq) OH OCOCH3
CO,H CO,H
|: :l @ ) @
' —
K G H

(a) () What does the cycle inside the structures represent? S
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(if) Name the inorganic product in the conversion of E to F

2 marks

(b) What are the reagents and reaction conditions for the conversion?

@. e
(i1). m-- --
(iii).
@iv). -

).
(vi).
(vii).

6 marks
(c) (i) What type of reaction is represented by thc conversion of B to C?

(i)  Give the separation technique used to obtain a pure sample of compound C. --~—-----

2 marks
(d) Give the structures of compounds C, F, and I
C
I

3 marks
(e) Step (i) is an electrophilic substitution reaction 5
(i).  What is an electrophilic substitution reaction

(i).  Outline the mechanism of this reaction.

(ii).  Identify another organic product besides G which could be obtained from the reaction
of F with KMnO4/H*. Explain.

4 marks
(f) The conversion of compound D to compound J produces a poisonous gas (HCN). How
can the release of this gas be avoided? - 1 mark
(g) Describe a chemical test to distinguish between compounds E and H
2 marks
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