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QUESTION ONE

(a) Complete the table below by drawing the structural formula for the named compounds.

IUPAC systematic name Structural Formula

O
Y * . 7
butylethanoate @« (s =0y
*CHa - (Hp - W CHs

Ot 4,0
2-hydroxybutanal He © — iy ~ tM _ CH

ethanamide

(b) The structure of amoxyeillin is given below. It is an antibiotic used in the treatment of
bacterial infections.

2
NH
I - H H -
H -~ I | S 3
o7 e c—c” N
I 1 H A
A AN T C
3 O 4
1 I
Name the four different functional groups circled within the amoxycillin molecule above.
L | avboxyl 2 fvine
3] fmide 4 | cavpoxyhc acid
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(¢)  Glycine, alanine, and serine are three amino acids shown below.

NH, NH, NH,

I I l

H—C— COOH H.C—C—COOH HO—-CH,—C—COOH

l | |

H H H

glycine alanine serine

®

Draw the 3-D structures of the enantiomers (optical isomers) of serine in the boxes
below.

NHz

NHz

I

o —

>
= Xy, ) ,\4 = (Hz —Od
5 Wy € LooH HOOL
A

= 1))

(i)  Circle the amino acid below which does NOT display optical isomerism:

T
@e ) alanine
_—/

Explain your answer.

serine

b o an opitcal oMy o Pxist, It pwt  (oAtain A (Kinal
(avood-  H Qnival  tavberl & mas four difesent cmﬁ//&/ﬂ/auﬁ
¢ wlowmd  abathed

o it f\'lyc{ne does A0F  covltain o
thidt  (qebee y
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(iii) Draw the two possible dipeptides formed from the amino acids glycine and alanine.

(iv) Name the type of reaction that occurred when the dipeptides formed in (iii) above.

[ condensakion p

Explain your choice.

[, . \
Wote veatiion  bown o lavge  Motetu (f\\e AN
(,\(jtd\ M a4 gaalt wotepdle (HLOB vt Qf@(,\wcéd. /

d

(v) Draw the products of an acidic hydrolysis for ONE of thc/dipéptides from (ii1) above.

Explain why these products are formed. __
/
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QUESTION TWO
(a) (1) What reagent can be used to reduce aldehydes and ketones?

M%’M /

(i)  For the reduction of pentanal and pentan-2-one, draw the structure of the organic
product formed in each case.

Identify the functional group of each product formed.

Structure of the product:
OH

i
(Hz - CHy - THz — CHa - CHe

pentanal
Rldelyde

Functional group: d vy /( oH) /

Structure of the product:
OH
)
(He— CHz = CH, ~ CH - (43

pentan-2-one

Vatone

Functional group:  CAvboXy| ’( OHA

e

"
(g ~Crle —(He— (H, - CH
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(b)  The structures of four different organic substances are shown in the table below. ASSESSOR'S

(1) Name the organic substances A to D.

Letter Structure Name
A CH,CH,CH, — NH, /{{voeovx/&mmé
//O
B CH,CH,—C propavial
“H
O
V2 o
C CH3CH2— C P o@dﬂﬁj\ chiovidée
\
Cl
0]
D Il DVG D OVON ¢
CH,— C—CH, proe € \/\

Chemistry 91391, 2016



7

(i)  Explain how you would identify each of the organic substances, A to D, from the table
in (b)(i), using only moist litmus paper, water, and Benedict’s solution. P blws

In your answer, you should include:

a description of any tests carried out and any observations you would make

equations to show the organic products formed, if applicable.

ﬁw% L owould  1eg pacwn Wity m@i.ss/ s paper.
T Mavs  would vt Buie 1 Shbstance B gs ot s
Gn awaine  ond  Yhesrfve basic. Substance B (g ald.ehjde)
ond  sulostance D (‘w\e ketone) would not Chamg@ Hro
loaus. Sibotance € (wae acyl cnlovide) would veact

Wistently  with  the  Wokr fow dpe (P woist \mus.

Budbes wolld 4pfear as  HU gas wouid o produced:

Because o 11 youthiwg wWith ok, subsiance C
(}v\e 0y curovide) N W diae Ll ved ag it
WOUld  beCowme owidic. —

To dmmﬁu\‘\&m bttwern Substance B (Yo o\\duwde\ dng
Suwpsiance D (e kekne) | woud agd  Benedict's
Sowtion. Substgnce B (b MG qde) ol Change e
bwe Benedicks W a pack ved (dour. e oer
JUOSTAN(ES would _ vamidan  bul .
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QUESTION THREE ASSESSOR'S
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(a) Complete the following reaction scheme by drawing organic structures for S1 to S7, and
identifying reagents 1 to 3.

Byt (alivide Aleonst
CH,COCI + CH,CH,CH,OH

s
|

ST St 3

$ Estev || LHs - €

¢ - ; , \
h W__ \ U th—ﬂ
——
Reagent 1

S2

'[nh'”‘“‘*\i n

PULS CH,COOH CH3 ~CHe~CR 70K |y gnol

l Reagent2 i adho?

S3

CH - cH = Mz
frivene

PCI, HC]

$4 (minor product) S5 (major product)

Uy - (H - € Ot -CHe - e

(o u
l A aland S

Reagent 3

qulonde !
\Y
fM ot

0
CHy-C7 ‘ CH,CH,CH,NH,
¢ W'\ﬂe

Y 7
Hao —C N - -C(He - (K2 fmide
u

Reagent 1 is: \‘\lox

&4 H .
Reagent 2is: &) Contentvaled Hes0¢

S7

Reagent 3 is: N \’\3\
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Mool — wlton

(b) Draw areaction scheme to show the conversion of butan-1-o0l to butan-2-one.

You should include any relevant reagents, conditions required, and the structures of all

organic substances involved.

Guran -\ -0l
B {covot

| Hz— (e ~ CHe=CH3
i
\ OH [
.. |
Reagevit: Crz02" /r HY € ﬁéﬁéfh()mj

ox Adanon /
/
/‘/'
— _— //.4
Butan -2-one .' / /
KRtone i / '
j /
He o € ~CHe — CHz
Uy /
0 } #
|I e | y o
d
i 3
/ /
/
i /

ASSESSOR’S
USE ONLY

Question Three continues
on the following page.

Chemistry 913921, 2016



10

(¢) Atriglyceride found in olive oil has the following structure:

CH,~(DOC} (CH,),~ CH=CH—(CH,).~ CH,

CH-00C—(CH,),~ CH=CH—(CH,),—CH

3

CH,~ 00C—(CH,),;~ CH,

(1)  Put a circle around one of the ester groups in the triglyceride molecule shown above.

(i) Draw the structural formulae of the products produced by the hydrolysis of this
triglyceride in basic conditions, using aqueous sodium hydroxide, NaOH.

Nd ©
'\;JH’L" ox N (cha)g - L= CH- () - (H3
,
e W0
L\H on AN 1 1,0

CHe — oH

?(OVG\/\"‘ i 2—!]3"\"/‘0\
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Achievement exemplar 2016

Subject:

Chemistry Standard: | 91391 Total score: | 11

Q

Grade
score

Annotation

A4

Two structures are correct in part (a).
All groups are correctly named in part (b).

In part (c), the correct 3D diagrams are produced, and a correct explanation
for the requirements for optical isomerism is given.

Part (c)(iii) shows the dipeptides are drawn as polymers which do not have a
correct amide linkage.

In part (c)(iv) the correct reaction type is given, but the explanation does not
sufficiently link the joining of the two molecules with the formation of a small
molecule.

Part (c)(v) is not answered.

The candidate could have gained a grade score of M5 if one of the dipeptides
had been drawn correctly, or a fuller explanation was given to the classification
of the condensation reaction.

A4

In part (a), the correct reagent, plus structures of each alcohol are given, but
does not classify the alcohols as primary and secondary.

In part (b)(i), three of the four organic compounds are named correctly.

In part (b)(ii), the candidate chooses relevant tests and has correct
observations for the acid chloride and aldehyde. To get a higher grade they
would need to state the initial colour of the litmus used to identify the amine
and write at least two correct equations.

A3

In part (a), there are six correct structures and one reagent. To be awarded
excellence, box S1 would have to be correct, plus H® added to reagent 1 and
(conc) or (alc) to reagent 3

In part (b), only the starting and final structures were drawn.
In part (c)(i), the candidate correctly circles an ester functional group.

In part (c)(ii), the glycerol structure is correct but not the fatty acids. All
structures need to be correct for merit.






