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MCPA and 2,4-D are two widely-used selective weedkillers. 4 An ester with an odour of banana has the following formula.

CH_CO,CH_CHCH,CH o!
OCH,CO,H OCH,CH,OH S CV, o) CH 3Cuzc\ Hchot
CH,§ cl CHs Y3
In which of the following do the substances react together, under suitable conditions, to produce
this ester?
A CH,CH,CHCH,CO.H + CH,OH
Crf Cf 3 2 | 2 2 3
CH,
MCPA 2,4-D
B CH,CH,CHCO,H + CH,CH,OH
- i i CH,
Which reagent will distinguish MCPA from 2,4-D?
A acidified AgNO,(aq) @ CH,CO,H + CH;CH,CHCH,OH
B Fehling’s solution CH,
C Na D CH,CO,H + CH,CH,CHCH,OH
@ Na,COs(aq) CH,
The acarid mite releases lardolure to attract other mites to a host: this chemical can be destroyed ) . \
by hydrolysis with acid. 5 7 Malic acid occurs in apples.
"
CHSCHECHz[CH{CHSJCHQ]ECH{CHJO-?-H H-c-o- W OH
O Rcy C)P\ I
L a H— C — CH,CO,H
A simplified formula for lardolure may be written as RCH(CH5)O-C-H. 3 |
I
o CO.H
What th ducts of its hydrolysis? : :
at are the products of its hydrolysis ey
A RCH(CH,)CO,H + CH,OH
Which substance will react with all three -OH groups present in the malic acid molecule?
B RCH(CH,)COH + HCOH
C RCH(CH,)OH + CO, A ethanol in the presence of concentrated sulphuric acid
@ RCH(CH4)OH + HCO,H B potassium hydroxide

@ sodium

D sodium carbonate



25  Part of the structure of strobilurin, a fungicide, is shown. R and R' are inert groups.

0 oeg: W 46 The diagram shows the structure of ethanedioic acid.
R HO OH
R N
C—L
If strobilurin is first warmed with aqueous sulfuric acid, and its product then treated with hydrogen D/ \\-‘D
in the presence of a palladium catalyst, what could be the structure of the final product?
@ B Ethanedioic acid reacts with ethanol in the presence of a few drops of concentrated sulfuric acid
to form a diester. The molecular formula of the diester is C;H,,0..
®) OH HO OCH,
/\/\;/R. /\/\g/ﬁ What is the structural formula of the diester?
i " A CH3CH,C0O,CO.CH,CH,
B) CHi;CH.OCOCQ.,CH-CH
] ] O i - X (—‘Cu)g_o_,c__c_—-O—Cl’k,C\’\S
€ CH4CH,0,CO,CCH,CH, 3 1 0
ik iR D CH,CO,CH,CH,0COCH; O o
R R'
R R
OH
70 Caprolactone is a cyclic ester. It is being used increasingly for the manufacture of specialist
I g
39 Santonin is a drug that was once widely used to expel parasitic worms from the body. e
(0]
e
eNeC 1)
(0] Ho
chy e, cit ew, CHl, c—o
)y ey,
< ch
caprolactone
sanmnin From which compound could caprolactone be made by a single reaction?”?
When santonin is first treated with warm dilute H.SO,, and then the product of this reaction is A OHCCH,CH,CH,CH,CHO

treated with cold acidified KMnO,, a final product X is obtained.

B HOCH;CH;CH;CH;CH,CH;OH
How many atoms of hydrogen in each molecule of product X can be displaced with sodium
metal? (© HOCH,CH,CH,CH,CH,CO.H

A 2 B 4 c 5 @ 6 D HO,CCH,CH,CH,CH,CO.H



82 Lactide is an intermediate in the manufacture of a synthetic fibre.

(9] 9]
j?j I
(8] (9]
lactide

Which compound, on heating with an acid catalyst, can produce lactide?

A hydroxyethanoic acid

)
B 2-hydroxybutanoic acid 2
Py do_d- b — oM
@ 2-hydroxypropanoic acid | ‘
)
D 3-hydroxypropanoic acid ¢ L}é

2 —'v(]»wma profamaic i)

86 Chlorogenic acid is found in green coffee beans and is used in treatments for weight loss.

HQ CO,H

0 R = C.H.O, and takes
)L‘/\ no part in the reaction
HO o R with sodium carbonate.
OH

chlorogenic acid

What is produced in good yield when chlorogenic acid is treated with an excess of sodium
carbonate solution at room temperature?

@ B

HO CO,Na NaO CO,Na
0 0
HO o)l\/\ R NaO D/lLf\R
OH ONa

c D

NaO CO,H HO CO,Na

0 0
M~ . WP
NaO 0 R HO OH HO R
ONa OH

9

A zeries of reactions based on propanoic acid is shown.

CaCoO,
CH,CH,CO.H . three products
reaction 1 reaction 2
reaction 3
CH,CH,CH.OH *| CH,CO,CH.CH,CH,

{(a) Write an equation for reaction 1, using [H] to represent the reducing agent.

...... (e \A\gCHlCO}H‘D}&—96“¢C“>CL§>O H.or 4.0 [2]

o%&o}\@’“ [1]

(iify Suggest a suitable reagent and conditions for reaction 2.

....... AJ&CQK;,C‘»@*’L\&NU&W(@HU* 2]

(i} Identify the other product of reaction 3.

............. LILD 1]



Each of the three organic compounds, V, W, and X, has the empirical formula CH,O. (d) When X is warmed with a little concentrated sulfuric acid, a small amount of a cyclic

The number of carbon atoms in each of their molecules is shown in the table. compound, Z, is formed.
R — Z has the molecular formula C_H_O,.
P atoms
(i) Suggest a displayed formula for Z. A
v 1 © ( q\ C\)\
Lo (I - _C
1 ! ~ —C — C
- 2 Holec -cld- c-o-H ¥ T
X 3 - - - \ n
We— i A \
; . e : . B r | .
V gives a brick red precipitate when warmed with Fehling's reagent, W and X do not. ( .”," i é o . C A;EO W’ |

W is a fruity smelling liquid. e>eA’ \ I

\

c— C —‘%’H
|

o M A

In X, the carbon atoms are bonded directly to one another.
Cod Ke . .
X gives an effervescence when shaken with Na,G0,(aq); V and W do not. (i) What type of reaction occurs when Z is formed from X7

(a) Give the structural formula of V. @}eﬂi ......... A 5‘(\ ........... [2]

Hcdo
1]
(b) (i) What functional group is present in W?

(i) Give the structural formula of W.

H ooy )

- 2

ooy lihol 4 C,,,LacJ e @

(c) When X is heated under reflux with acidified K,Cr,O,, the product, Y, gives no reaction
with 2 4-dinitrophenylhydrazine reagent. “o\, cwi:o'\gl

(i) Give the structural formula of X.
©

|
H DL])C -Cd;- ‘C—o - Flol—]L(;C\—\L-C—OOﬂ

e

(ii) Give the structural formula of Y, the compound formed from X.

Hool - ¢, - Coot



A student reacted together an alcohol and a carboxylic acid under appropriate conditions to
produce an ester.

A sweet smelling organic liquid, Q, with the empirical formula C_H,O was produced.

The M, of Q was found by experiment to be 87.5.

(a) What is the malecular formula of Q7

we 87S /oupe

(b) In the boxes below, draw the structural formulae of four isomers with this formula that
are esters.

H (o0 W (W, C\ CH,COOCH,CN,

C W, CH o0 C ¥y H cooCYy CHy
[

cH

[4]

A sample of Q was hydrolysed by heating with aqueous sulfuric acid.
The resulting mixture was heated under reflux with acidified potassium dichromate(VI) to

give a single organic product, R.
The product, R, was collected and subjected to the following tests.

A sample of R gave no reaction with Tollens' reagent.
A second sample of R gave no reaction with 2 4-dinitrophenylhydrazine reagent.
A third sample of R gave an effervescence with sodium carbonate.

(e} (i) What does the result of the test with Tollens' reagent show about R?

(ii) What does the result of the test with 2 4-dinitrophenylhydrazine reagent show about
R?

(ili) What functional group does the result of the test with sodium carbonate show to be
present in R?

[3]
(d) (i) What is the identity of the single organic compound, R?
(ii) Which of your structures, W, X, Y or Z, represents the ester, Q7
[2]
(e) Which, if any, of your esters, W, X, Y nrj.&is chiral?
- [}



