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1.
A compound R has all of the following properties:
it is neutral;
it gives an crange precipitate with 2, 4-dinitrophenylhydrazine;

it evolves hydrogen chloride when treated with PG/ in the cold.

What could R be?

A COCH, B OCH, Cc CH.OH D CIJOEH
S C=0 Ll,=D ol
(e '\“] (C j
\:t - f/ ‘_i‘. /’/‘_‘ \I ‘“::_/
L\ /'J ( /I
N i CH3
[2002 M/J (28)]
2.
30 The acand mile releases lardolure 1o attract other mites to a host: this chemical can be destroyed
by hydrolysis with acid.

CH,CH,CH,IGHICH;IGH,LCHICH,JO-CH
0

A simplified formula for lardolure may be written as RCH(CH,)O-C-H.
I
(0]
What are the products of its hydralysis?

RCH(CH,)CO,H + CH.OH

B RCH(CH,)COH + HCO,H
€ RCH(CH,)OH + CO,
D RCH(CH,)OH + HCO,H

[2002 M/J (30)]
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3.
The Russian composer Borodin was also a research chemist who discovered a reaction in which

two ethanal maolecules combine to form a compound commaonly known as alcol (reaction I). Aldol
forms another compound on heating (reaction IT).

I 2CH,CHO — CH,CH(OH)CH,CHO

Il CH4CH{OH)CH,CHO — CHyCH=CHCHO + H,0

Which of the following best describes reactions 1 and I1?

I I
A addition elimination
B addition reduction
C elimination reduction
D  subsbiution elimination
[2002 O/N (20)]
4.

Oxidation of an alkene Y gives a diol; further oxidation gives a diketone.
What could be ¥?
A CHyCH=C(CH3)
B (CH4),CHCH=CH,
C CgH.CH=CHCgH;
D (CgHs),C=CHCH,
[2002 O/N (26)]
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5.
27 Buinl sugar has & chargclenistic smell caused parlly by he ullowing compound. 1L has lwo
functional groups indicaled by Q and R.

When this compounc 15 tested 0 a laboratory with 2 4-dintrophenvinydrazine and Fehling's reagent,
which tunctional groups are responsible tor positive lesis?

2 A-dinitrophenylhydazine | Fehlings reagent

A QandR QancR
B R only Qanc R
C QandR R only
D Q only R only

[2002 O/N (27)]

6

;Ethanal may be converted into a three-carbon acid in a two-step process.

Which compound is the intermediate?

A CHCO,H B CH;CN C CH;CH,CN D CH3CH(OHICN
[2002 O/N (28)]

7

In the reaction between an aldehyde and HCN catalysed by NaCN, which statements about the
reaction mechanism are trua?

1 A new carbon-carbon bond is formed.
2  Inthe intermediate, the oxygen camed a negative charge

3 The last stage invalves the formation of a hydrogen-oxyaen bond.

[2002 O/N (39)]
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8

The product of the reaction between propanone and hydrogen cyanide is hydrolysed under acidig

conditions.
What is the formula of the final product?

A CH,CH(OH)CO,H

B CH,CH,CH,COH
C  (CH,),CHCONH,
D (CH,),C(OH)CO,H

[2003 M/J (30)]

9.
CH,CH,COCH,CH, reacts with hydrogen cyanide to form a cyanohydrin.

Which features apply to the product?

It has one chiral centre.

B ltis formed by electrophilic addition.
C ltisformed via a C-OH intermediate.
D lts formation requires the use of cyanide ions as a catalyst.

[2003 O/N (29)]
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10.
The compound shown is a hormene produced during pregnancy to suppress cvulation.

CH,
d—o
A~
. CHy [ \‘V l
N
D'//\\'\_’///\

Which reagents would give positive resulis with this compound?

1 aqueous bromine
2 2A4-dinitrophenylhydrazine

3 Fehling's reagent -
[2003 O/N (39)]

11.

Compound P displays cis-frans isomerism and gives a red-brown precipitate with Fehling's
soluticn.

What is P?
A B
H\ CH,CHO H COCH,
B =
/7 N\
H cil, Cll, 1
C D
H CH CH; H
\,\_C % \C_C/
I o A N
H CHO H CHO

[2004 M/J (22)]
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12.
Compound X

« has the molecular formula C1gH140;
* is unreactive towarcs mild oxidising agents.

What is the structure of the compound formed by dehydration of X?

A B

C)>—(:H2—(:H2—CH=CH2 @CHQ—CH=CH—CH3

c D
"
@—C=CH—CH3

[2004 M/J (28)]

CH,

I
@—w — CH==CH,

1I?;;:»r which pair of compounds can the members be distinguished by means of Tollens’ test (the|
use of a solution containing Ag(NH,);)?
A CH3CHO and CH3;COCH;4
B CH;COCH;and C;HsCOCH;
C CH3;COCH;3and CH3CO,CH;3
D CH,CO.Hand CH,;CO,CH,
[2004 M/J (29)]

14.

Compound X changes the colour of acidified sodium dichromate(V1) from orange to green. 1 mo
of X reacts with 2 mol of HCN(g).

What could X be?

A CH;COCH,COCH;
B CHiCH,CH,CHO
C H;C=CHCH,CHO
D

OHCCH,CH,CHO
[2004 M/J (30)]
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15.

Acrolein is produced in photochemical smog. It has a strong smell, iritates eyes and mucous

membranes and is carcinogenic.

acrolein

What can be deduced from this structure?
1 All bond angles are approximately 120°.

2 Itwill undergo electrophilic addition reactions.

3 Itwill undergo nucleophilic addition reactions.

16.

Which carbonyl compounds could be easily oxidised to carboxylic acids that are readily soluble in

cold water?

1 CH,CH,CHO

PhysicsAndMathsTutor.com

[2004 M/J (37)]

[2004 M/J (39)]

17.
This molecule is responsible for the flavour of spearmint chewing gum.

Whet is a true statement about the functionzal groups X or Y?

X will undergo nucleophilic addition.

B Y willundergo nucleophilic addition.
C X willundergo electrophilic substitution.
D Y will undergo electrophilic substitution.
[2004 O/N (24)]
18.
The solvent methylisobutylketone, MIBK, can be made from propanone.
H
H—(|3—H
‘ HOH
H—C—(_",—%—(':—H
L
H—C—H
|

Which reagent could distinguish this compound from an aldehyde?

A Bry(aq)

B 24dinitrophenylhydrazine
C NaBH;

D Tollens' reagent

[2004 O/N (29)]
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19.

Lactic acid builds up in muscles when oxygen is in short supply. It can cause muscular pain. Part

of the reaction sequence is shown.

CH;OHCH{OH)CHO —» CH;COCO;H — CH3CH(OH)CO:H
glyceraldehyde pyruvic acid lactic acid
Which statements about the reaction sequence are correct?
1 An aldehyde is oxidised to a carboxylic acid.

2 Aketone is reduced to a secondary alcohol.

3 A secondary alcohol is oxidised to a ketone.
[2004 O/N (40)]

20.
Which reagent could be used to distinguish between

CHACH(OH)CH:CHO and CH:COCH.CH,OH ?
acidified potassium dichromate(VI)

dilute sulphuric acid

2 A—dinitrophenylhydrazine

o 0o o >

Fehling’s reagent
[2005 M/J (28)]
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21.

The steroid shown is an intermediate compound obtained during the synthesis of Formestane

which is used in the treatment of breast cancer.

CH, O

CH,

HO
OH

Which statements about this compound are correct?

1 Itreacts with hydrogen cyanide in a nucleophilic addition reaction.

2 ltcan be oxidised by warm acidified potassium dichromate(V1) to a carboxylic acid.

3 ltwill react with Fehling’s solution.

22.

[2005 M/J (39)]

Compounds X, Y and Z all react with PCls to release hydrogen chloride, but only one of them

reacts with 2,4-dinitrophenylhydrazine reagent.

Which one of the following combinations could be X, Yand Z7

¥ Y z
CH,0H CHO COH
2 CH,OH (leo COH
CH,OH CH,OH CHO
. ClinOH (|:Ho (|302H
CH,0H CH,0OH CHO
i (|:Ho clogH (liOZH
CH,OH CHO COH
) COH  COH CO.H

[2005 O/N (25)]
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23.

In 1903 Arthur Lapworth became the first chemist to investigate a reaction mechanism. The
reaction he investigated was that of hydrogen cyanide with propanone.

What do we now call the mechanism of this reaction?
A electrophilic addition

B electrophilic substitution

C nucleophilic addition

D nucleophilic substitution
[2005 O/N (26)]

24,
What is formed when propanone is refluxed with an anhydrous solution of NaBH,?

A propanal

B propan-1-ol
C propan-2-ol
D

propane
[2005 O/N (27)]

25.
Which alcohol may be oxidised to a product which reacts with 2 4-dinitrophenylhydrazine reagent
but not with Fehling’s reagent?

A butan-1-ol
B butan-2-ol
C 2-methylpropan-1-ol
D 2-methylpropan-2-ol
[2006 M/J (27)]

PhysicsAndMathsTutor.com

26.

The first stage in the synthesis of antipyrine, a drug used in reducing fever, is the reaction
between compound P and phenylhydrazine.

CH,COCH,CO,CH,CH, + @—NHNHz — a

P phenylhydrazine

What is the product Q of this first stage?

A CHSCOCHZCONHQ

B @NHCH2002CH2CH3

c CH3COCH2CO@NHNH2
- O

CH,CCH,CO,CH,CH,
[2006 M/J (28)]
27.

Aldehydes and kelcnes are carbonyl compounds.

Which of them react both with NaBH; and with Tollens’ reagent?
bath aldehydes anc ketones

2ldehydas only

0O W

ketores only

o

ncither aldehyces ror ketones
[2006 M/J (29)]
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28.

How can the rate of reaction between cthanal and aqueous hydrogen cyanide be increased?

1 by iradiation with ultraviolet light
2 by arise in temperature

3 by the addition of a small quantity of aqueous sodium cyanide

[2006 M/J (39)]

29.
Which compound

» is unaffected by hot elkaline potassium manganats (V1I),
» gives hydrogen when treated with sodium?

(CH5),CHCOCH-
(CH;);COH
CH3CH,CH(OH)CH
CH3CO,CH(CH;),

OO0 W >

[2006 O/N (27)]

30.

A common industrial solvent is a mixture of propanone, CH,COCH,, and pentyl ethanoate
CH,CO,(CH,)4CHs.

Which reagent would have no effect on this solvent?
A Na(s)
B NaBH.

C NaOH(aqg)

D 24dinitrophenylhydrazine reagent
[2006 O/N (28)]

31.
Which reagent gives the same visible result with propanal and with propan-2-ol?

A 2 Adinitrophenylhydrazine reagent
B acicified potassium dichromate(VI)
C sodium

D Tollens’ reagent

[2007 M/J (27)]
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32.

Compound X will decolourise a warm acidified solution of manganate(VII) ions and forms orange
crystals on reaction with 2 4-dinitrophenylhydrazine.

What is X?
A CH,CH=CHCH,OH
B CH;COCH,CH,
C CHsCH,CH,CHO
D CHsCH(OH)CH,CO.H
[2007 M/ (28)]

33.
Which compound would undergo nucleophilic addition?

A ethene, CsHs
B bromoethane, C:HsBr
C ethanal, CH;CHO
D ethane, C:Hg
[2007 M/J (29)]
34.
Hept-4-enal is present in cow’s milk.
CH3:CH;CH=CHCH,CH,CHO
hept-4-enal

What is formed when hept-4-enal is reduced with either hydrogen and a nickel catalyst or
sodium borohydride?

A with Hy/Ni  CHg(CHy)sCH,OH
B with Ho/Ni  CHy(CH,)sCHs
C with NaBH; CH4(CH)sCH,OH
D with NaBH; CHs(CH,)sCHO
[2007 O/N (28)]
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35.
Which of these reactions is shown by butanone, CH;GOCH2CH3?

A Onwarming with acidified potassium dichromate(VI) the solution turns green.
B On heating with Fehling's reagent a red precipitate is formed.

C With 2 4-dinitrophenylhydrazine reagent an orange precipitate is formed.

D

With hydrogen cyanide an aldehyde is formed.
[2007 O/N (29)]

36.

In the reaction between an aldehyde and HCN catalysed by NaCN, which statements about the
reaction mechanism are true?

1 A new carbon-carbon bond is formed.
2 In the intermediate, the oxygen carries a negative charge.
3 The last stage involves the formation of a hydrogen-oxygen bond.

[2007 O/N (39)]

37.
Compound X

s has the molecular formula CyoH+40;
e is unreactive towards mild oxidising agents.

What is the structure of the compound formed by dehydration of X?

A B
@CHz— CH—CH=CH, @CHQ— CH=CH—CH,
c D
CH CH

3

|
@CH —CH=—CH,

3

|
QC=CH—CH3

[2008 M/J (27)]
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38.

Ethanal, CH:CHO, can be reduced using an agueous methanolic solution of NaBH; as the
reducing agent.

This is a nucleophilic addition reaction.

What could be the first step of this mechanism?

A attack of an H" ion at the carbon atom of the carbonyl group
B attack of an H" ion at the oxygen atom of the carbonyl group
C attack of an H™ ion at the carbon atom of the carbonyl group

D attack of an H™ ion at the oxygen atom of the carbonyl group
[2008 M/J (28)]

39.
Compound X, CsH+:0, is oxidised by acidified sodium dichromate(VI) to compound Y.

Compound Y reacts with ethanol in the presence of a little concentrated sulphuric acid to give
liquid Z.

What is the formula of Z7?
A CHa(CH,),CH=CHCO-H
B CHi(CH2)4sCH,COCH,CH3
C CH3(CH;3)sCO;CH;CHa
D CH;CH,CO,(CH,),CH;
[2008 M/J (30)]

40.

The product of the reaction between propanone and hydrogen cyanide is hydrolysed under acidic
conditions.

What is the formula of the final product?

>

CH,CH(OH)CO.H
B CHsCH,CH,CO.H
C  (CH3),CHCONH,
D (CHs),C(OH)COH
[2008 O/N (29)]
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41.
Carvone gives the characteristic flavour to caraway and spearmint.
0]
CH,
H,C
\“C
I
CH,

carvone

Prolonged heating of carvone with hot concentrated acidified potassium manganate(VII)
produces carbon dioxide and a compound X.

X contains nine carbon atoms and reacts with 2,4-dinitrophenylhydrazine reagent.

What is the maximum number of molecules of 2,4-dinitrophenylhydrazine that will react with one
molecule of X7?

A 1 B 2 c 3 D 4

[2009 M/J (28)]
42.
How can the rate of reaction between ethanal and aqueous hydrogen cyanide be increased?
1 by irradiation with ultraviolet light
2 by arse in temperature

3 Dby the addition of a small quantity of aqueous sodium cyanide
[2009 M/J (39)]

PhysicsAndMathsTutor.com

43.

The naturally-occurring molecule civetone is found in a gland of the African civet cat and has
been used in perfumery.

o
(|: CH, CH;'"C\H2

C=0

zc\ 5

CH,

HC CH,

H,C CH,
~ 7
CH,

civetone

With which reagent will civetone not react?
A 2 4dinitrophenylhydrazine reagent
B Fehling's reagent
C hydrogen bromide
D sodium tetrahydridoborate(I1I) (sodium borohydride)
[2009 O/N-11 (27)]
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44. 46.

Cyanohydrins can be made from carbonyl compounds by generating CN™ ions from HCN in the

A compound has a relative molecular mass of 88 and its molecule contains only four carbon
presence of a weak base.

atoms.
R R OH What could this compound be?
CN- \ /
/C=0 + HCN —— /C\ 1 asaturated non-cyclic diol

R’ R’ CN 2 asecondary alcohol containing an aldehyde group
In a similar reaction, "CH,CO;CH; ions are generated from CH:CO,CH3 by strong bases. 3 ‘aprimary alconol containing a ketone group
Which compound can be made from an aldehyde and CH;CO,CH; in the presence of a strong [2009 O/N-11 (40)]
base?

CH3CH(OH)CO:CHs
B CHaCO,CH:CH(OH)CH3
C CHaCH;CH(OH)CH:CO;CHs
D (CHs):C(OH)CH;CO:CHs
[2009 O/N-11 (28)]
45,

The acarid mite releases lardolure to attract other mites to a host. This chemical can be
destroyed by hydrolysis with acid.

CH,CH,CH,[CH(CH,)CH,],CH(CH,)0O—C—H

A simplified formula for lardolure may be written as follows.

RCH(CH,)0O —(|:| —H

‘What are the products of its hydrolysis?
RCH(CH3)COzH + CHs0OH
RCH(CH3)CO:H + HCO;H
RCH(CH4)OH + CO,

o 0O m

RCH(CH4)OH + HCO,H

[2009 O/N-11 (30)]
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47.

PhysicsAndMathsTutor.com

12| Page






