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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
C//D
butylethanoate (W ~ 0 - CHy~ CHy~ CHy~ CHs
H
1 //0
2-hydroxybutanal (Hy — CHy — Q -y

OH

40

i S
ethanamide (H; ~ N4

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

2
NH
I 2 H H o
H RN C I | S 3
o7 Ne c—c” ¢
Il | H P /\CH
@, RPPAN L N=c -
¢ H 0

Name the four different functional groups circled within the amoxycillin molecule above.

1 Alcoho) 2 Aming

3 fephde (k) 4 Carboxylic  aad
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(c) Glycine, alanine, and serine are three amino acids shown below.

NH, NH, NH,
| I I
H—C— COOH H.C—C—COOH HO—CH,—C—COOH
I I I
H H H
glycine alanine serine

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

H NH,
|
00¢C .,
H C ’/C’ HOOCH//CI’
4 ) \NH d
CH,0M L CHLoM

(i1) Circle the amino acid below which does NOT display optical isomerism:

glycine alanine serine

Explain your answer.

An ophcal womer i s womers thal cannof  be superimposed ond ove
Mirrer mages of each other.  Oplical isomers vequve a ol cotbon,
carbop  with 4 different  groups  oftached to #. Glycine only has 3

dif terern groups  gttachad o 4+ // ;
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(ii1) Draw the two possible dipeptides formed from the amino acids glycine and alanine. Rffemsson

NH, ';‘ Ertzot—
I i
-C—C—N-¢Cc _ ,~
i’ | it ] C‘OH
H ° ¥
\ 1 .l | é C//O
= [\ == — ¢ —N —C~-—
n-N (f N [ \ ov ,
H o H

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

Condensation  polymensation

Explain your choice.
Condensction polymerisation s 4he  combming of  monomars  (gyore and

Uaning) Yo foym a long chain molecule, the dipepiide . Durng i procecs,
0 molecue , H.O, is @mmdv&o‘- ﬂ ,

(v) Draw the products of an acidic hydrolysis for ONE of the dipeptides from (iii) above.

Explain why these products are formed.

/“ }"' ?H-LDH %,\ -
/ IN—C-—C-’N—-C,HI—C/JO —+§K&H»LO

+}
A hno v o

These  products e fomed  because  the dipephde  forms  an —NHy end

Comined  whth ¢ basic. When acid A lbase  read, it @eu\rolm

S

ond  forms e salt ond woter-
[

M [,

Chemistry 91391, 2016




QUESTION TWO

(@) (1) Whatreagent can be used to reduce aldehydes and ketones?

Na®H4g

(ii) 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.

pentanal

0
o
M, R CH W

Structure of the product: IH
CHy — My — (Hy — CHy — Cl —H

oW
penion~ L - ol

Functional group:  Primary Alcohol

pentan-2-one

CHa € CHLCH, CHy
0

4
Structure of the product: @( X R
l
penion-1-0A
W
1

Hy — C = Wi, - s
OH

Functional group: Secondary  aleonel
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(b)  The structures of four different organic substances are shown in the table below. Afieasors

(i)  Name the organic substances A to D.

Letter Structure Name
A CH,CH,CH,—NH, propon- - amine
P 0O
B CH3CH2— C Pﬂ)?ﬂna‘
AN
H
O
C N | onloride
CH,CH,— C\ proponoy
Cl
0]
D Il '
CH,~ C—CH, gropanore M
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(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.

In your answer, you should include:
. a description of any tests carried out and any observations you would make
Py equations to show the organic products formed, if applicable.

wot red  litmus blue Propan—1 - o ne

1o all subsStonces

reacts  with water (wet) % fr3es and fumes
o
no 7
chang® Ha Ty = € ca
prepandyl dhtoride propanoic
20 aad L0
J ClaCty ~cZer + H20 = iy, T HOE
Add heated orange
- + )
to the h ange
Cr,0;" /H o chang CH, — ¢ —CHs
fost ot  the  subStances g
propancne
oronge G A
JUrns
qreen
el CTLO?I—/H" //0
P (Ha (Hy— C 7 ———>  (Hy~(H,—C

CHaOH = € UM T4 heat N o

_ proponal fropargic  acd .

/'//’
///"-
//
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QUESTION THREE

(a) Complete the following reaction scheme by drawing organic structures for S1 to S7, and
identifying reagents 1 to 3.

CH,COCI +

CH,CH,CH,OH

l

S1
,/0
(Hy-C

N O~ CHy— Ry g

A/ReagN
HCL /Rt

CH,COOH

PCI

S6

S2
(H3 CHy CH,OH
l Reagent 2
S3 (Hy; —¢=cCc —H
- H {
s~
HCI
S4 (minor product) $5 (major product)
H
i
CHa CH, CH, CL CHy = € ~ CHy
ts
lReagent 3
CH,CH,CH,NH,

| +
Reagent 1 is: HCL /KT
Reagent 2 is: conc Hy SOy
Reagent 3 is: ~ Conc. NH;
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(b)

9

Draw a reaction 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.

H
i

By~ CHy —CH, — c—=0H  (vutan-1-01)
1
M

ot
Hlso4

|
(CHy — CH, — ¢H — CH3  (huron- 2-0L)

(major product)

l Cra03*/H' + neotd

CHz— CH, — C — CHy
'Cl> (buton-2-one)

e

S

/

Question Three continues
on the following page.
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(c) Adtriglyceride found in olive oil has the following structure:

(i)

CH,~ 00C—(CH,),~ CH=CH—(CH,),— CH,

CH@CHQ; CH=CH—(CH,),~CH,

CH,~ 00C—(CH,),~ CH,

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

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

(.Hl _OH

| ( e 40

l (o]
Ch, — OH

_ 0
+ CH‘_J,-_((H‘I-]H C““'ONG\
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Merit exemplar 2016

Subject:

Chemistry Standard: | 91391 Total score: | 17

Q

Grade
score

Annotation

M6

The candidate has drawn each structure correctly in part (a) and given the
correct name for all four functional groups in part (b).

The candidate can draw both 3-D diagrams correctly as well as correctly
explain the requirements for optical isomerism.

In part (c)(iii), the candidate has used serine instead of alanine but has carried
out the process correctly. Had they used the correct amino acids they most
likely would have excellence for this question.

The candidate outlined correctly the type of reaction involved in part (c)(iv),
however, in part (c)(v), the candidate has not drawn either product of
hydrolysis but does show the amine group protonated and the carboxyl group.

M5

The candidate has parts (a) and (b)(i) correctly answered.

In part (b)(ii), the candidate has the correct test and observations for the amine
and acid chloride but goes on to use acidified dichromate which is not one of
the listed reagents

M6

In part (a), the reaction scheme is essentially correct except for box S7. Had
they correctly completed box S7 the candidate would have been awarded
excellence and E8 for the question.

A valid reaction scheme with correct structures, reagents and conditions is
given for part (b).

All aspects about the ester functional group and the hydrolysis of the
triglyceride are correct.






