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OCR (A) A2 Chemistry

1 Rings, acids and amines
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(a)
(i)



The first marking point is the curly arrow from the ( delocalised ring to the NO2+ ion. (


The second marking point is the ‘intermediate’, which must show clearly the net positive charge and the breaking of the ( delocalised ring at the carbon that is being attacked. (


The third marking point is for the curly arrow showing the reforming of the ( delocalised ring and the correct products. (


(ii)
Moles of reagent = 9.20/92 = 0.100 (



moles of product = 5.48/137 = 0.0400 (



% yield = (0.0400/0.100) ( 100 = 40% (







HNO3     +    CH3C6H5    (   CH3C6H4NO2     +   H2O




Molar masses
  63                   92                          137                    18




Atom economy = (mass of desired product/mass of all products) ( 100 (


= (137/155) ( 100 = 88.387 = 88.4% (

(b)
(i)
Sn and conc. HCl ( (LiAlH4 would also work)
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(ii)

                      (                                   (
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(c)
                        (                      (
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(d)

        2, 4-dinitromethylbenzene  (
2
(a)
(i)
Acidified (potassium dichromate ( or H+/Cr2O72–


(ii)
The reaction mixture turns from orange to green (


(iii)
CH3CH2CH2OH + [O] ( CH3CH2CHO + H2O (


(iv)
CH3CH2CH2OH + 2[O] ( CH3CH2COOH + H2O (


(v)
Add a solution of sodium (hydrogen) carbonate ( to both. The propanoic acid will react and you will see bubbles of CO2. The propanal does not react. (



or




Add Tollens reagent in a water bath at 60(C ( — propanal will give a silver mirror and propanoic acid will not. (



or




Add 2,4-dinitrophenylhydrazine ( — propanal will give an orange precipitate and propanoic acid will not. (
(b)
Marking points:



1 mark for mols of X and CO2 (


1 mark for ratio of mols of X and CO2 as 1:5 (


1 mark for correct molecular formula, C5H10O2 (


1 mark for deducing that X is an ester (


1 mark for identifying propyl ethanoate (


Answer:



mols of X = 5.1/102 = 0.05 and mols of CO2 = 6/24 = 0.25



1 mol of X produces 5 mols of CO2, therefore X must have 5 Cs



102 – 60 = 42, hence X contains 2 oxygens and 10 Hs



molecular formula is C5H10O2


X is hydrolysed to form propan-1-ol, hence it is a propyl ester



So X must be CH3COOCH2CH2CH3

3
(a)
Molecular formula is C10H10O5 ( and the empirical formula is C2H2O (

(b)
Any three of the following:



(i)
It is oxidised( with H+(aq)/Cr2O72-(aq) ( to give
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or
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(ii)
It is neutralised ( by NaOH(aq) or Na(s) or Na2CO3(aq) or NaHCO(aq) ( to give
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                                                                                                                         (


(iii)
It is hydrolysed ( by H2SO4(aq) ( to give
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HOCH2CH2OH     and





(


(iv)
It is esterified ( by ethanoic acid ( (or any carboxylic acid) to give
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(v)
It is esterified ( by methanol ( (or any alcohol) to give
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4
(a) 
Reagents and conditions: reflux with concentrated HCl and Sn (


Equation:  C6H5NO2 + 6[H] (( C6H5NH2 + 2 H2O (


Structure of organic product:


[image: image4.emf] (


Reagents and conditions: sodium nitrite and hydrochloric acid/nitrous acid/HNO2 and excess HCl(aq) and the temperature must be below 10(C (


Equation: C6H5NH2 + HNO2 + HCl ( C6H5N2Cl + 2H2O (
[image: image12.wmf]

Structure of organic product:

                                                                                       (
(b)

	
	C
	:
	H
	:
	N
	:
	Cl
	:
	O
	
	

	
	53.9/12
	:
	3.0/1
	:
	10.5/14
	:
	26.6/35.5
	:
	6.0/16
	
	

	
	4.5
	:
	3.0
	:
	0.75
	:
	0.75
	:
	0.375 (
	
	

	
	12 
	:
	8
	:
	2
	:
	2
	:
	1 (
	
	

	Mass = 
	44
	+
	8
	+
	28
	+
	71
	+
	16
	=
	267


Therefore, empirical and molecular formulae are both C12H8N2Cl2O

Benzene diazonium part of C12H8N2Cl2O is C6H5N2  (so the rest must be a dichlorophenol with the formula C6H3Cl2OH (. There are several isomers that are possible.
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