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TŪMAHI TUATAHI  

(a)	 Whakaotihia	te	tūtohi	i	raro	mā	te	tātuhi	i	te	ture	tātai	hanganga	mō	ngā	pūhui	kua	
whakaingoatia.

Ingoa nahanaha IUPAC Ture Tātai Hanganga

ehākawa	pūwaro

2-waihā	hāparo-tahi	
pūwaro

amiti	ewaro	(ethanamide)

(b)	 E	whakaaturia	ana	te	hanganga	o	te	amoxycillin	i	raro.	He	rongoā	paturopi	ka	whakamahia	
mō	ngā	whakapokenga	huakita.
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	 Whakaingoatia	ngā	rōpū	mahinga	rerekē	e	whā	kua	porohitatia	i	roto	i	te	rāpoi	ngota	
amoxycillin	i	runga.

1 2

3 4
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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

butylethanoate

2-hydroxybutanal

ethanamide

(b)	 The	structure	of	amoxycillin	is	given	below.	It	is	an	antibiotic	used	in	the	treatment	of	
bacterial	infections.
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	 Name	the	four	different	functional	groups	circled	within	the	amoxycillin	molecule	above.
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(c)	 Ko	te	kairīni	(glycine),	aranina	(alanine)	me	te	herina	(serine)	ngā	waikawa	amino	e	toru	e	
whakaaturia	ana	i	raro.

 

HO    CH2    C    COOH

H

H    C    COOH

NH2

H

H3C    C    COOH

NH2 NH2

H
glycine alanine serinekairīni aranina herina

 
	 (i)	 Tātuhia	ngā	hanganga	ahu-3	o	ngā	poinanaha	whakaata	(poinanaha	ōmata)	o	te	herina 

ki	ngā	pouaka	i	raro.	

	 (ii)	 	Porohitatia	te	waikawa	amino	i	raro	KĀORE	nei	e	whakaatu	i	te	poinanahatanga	
whakaata:

  kairīni                  aranina                  herina

	 	 Whakamāramatia	tō	tuhinga.
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(c)	 Glycine,	alanine,	and	serine	are	three	amino	acids	shown	below.

 

HO    CH2    C    COOH

H

H    C    COOH

NH2

H

H3C    C    COOH

NH2 NH2

H
glycine alanine serine

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

below.	

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

  glycine                  alanine                  serine

	 	 Explain	your	answer.
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	 (iii)	 Tātuhia	ngā	pepetairua	(dipeptides)	e	rua	ka	tāea	mai	i	ngā	waikawa	amino	kairīni	me	
te aranina.

	 (iv)	 Whakaingoahia	te	momo	tauhohenga	i	pā	i	te	putanga	o	ngā	pepetairua	i	(iii)	i	runga.	

	 	 Whakamāramahia	tāu	i	kōwhiri	ai.

	 (v)	 Tātuhia	ngā	hua	o	tētahi	whakapāheko	ā-wai	(hydrolysis)	mā	te	waikawa	mō	TĒTAHI	o	
ngā	pepetairua	mai	i	(iii)	i	runga.

Whakamāramahia	te	take	i	puta	ai	ēnei	hua.
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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.	

	 	 Explain	your	choice.

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

Explain	why	these	products	are	formed.
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TŪMAHI TUARUA 

(a)	 (i)	 	He	aha	te	whakahohe	ka	tāea	te	whakamahi	hei	whakaiti	i	te	hāparo-tahi	me	te	 
hāparo-rua?

	 (ii)	 Mō	te	whakaiti	i	te	hāparo-tahi	pēwaro	me	te	hāparo-rua	2-pēwaro,	tātuhia	te	hanganga	
o	te	hua	whaiwaro	ka	puta	i	ia	āhuatanga.	

	 	 Tātuhia	te	rōpū	mahinga	o	ia	hua	kua	puta.	

hāparo-tahi 
pēwaro

Hanganga	o	te	hua:

Rōpū	mahinga:

hāparo-rua 
2-pēwaro

Hanganga	o	te	hua:

Rōpū	mahinga:
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QUESTION TWO

(a)	 (i)	 What	reagent	can	be	used	to	reduce	aldehydes	and	ketones?

	 (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

Structure	of	the	product:

Functional	group:		

pentan-2-one

Structure	of	the	product:

Functional	group:		
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(b)	 Kua	whakaaturia	i	te	tūtohi	i	raro	nei	ngā	hanganga	o	ngā	matū	whaiwaro	e	whā.	

	 (i)	 Whakaingoahia	ngā	matū	whaiwaro	A ki D.

Pūāhua Hanganga Ingoa

A CH3CH2CH2    NH2

B CH3CH2    C
H

O

C CH3CH2    C
Cl

O

D
CH3    C    CH3

O
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(b)	 The	structures	of	four	different	organic	substances	are	shown	in	the	table	below.

	 (i)		 Name	the	organic	substances	A to D.

Letter Structure Name

A CH3CH2CH2    NH2

B CH3CH2    C
H

O

C CH3CH2    C
Cl

O

D
CH3    C    CH3

O
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	 (ii)	 Whakamāramahia	mai	me	pēhea	tō	tautuhi	i	ia	matū	whaiwaro,	A ki D,	mai	i	te	tūtohi	i	 
(b)(i),	mā	te	whakamahi	anake	i	te	tohu	waikawa	mākūkū,	te	wai	me	te	mehanga	a	
Benedict.

	 	 I	tō	tuhinga	me	whakauru	e	koe:

	 	 •	 he	whakaahuatanga	o	ngā	whakamātautau	i	whakahaerehia	me	ngā	mea	i	kite	koe	

	 	 •	 ngā	whārite	hei	whakaatu	i	ngā	hua	whaiwaro	i	puta,	mēnā	e	tika	ana.	
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	 (ii)	 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	

	 	 •	 equations	to	show	the	organic	products	formed,	if	applicable.	
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TŪMAHI TUATORU

(a)		 Whakaotihia	te	mahere	tauhohe	e	whai	ake	mā	te	tātuhi	i	ngā	hanganga	whaiwaro	mō	te	S1 ki 
te S7,	me	te	tautuhi	i	ngā	whakahohe	1 ki te 3.

CH3COCl   +   CH3CH2CH2OH

CH3COOH

CH3CH2CH2NH2

PCl5 HCl

S1

S2

Reagent 2

Reagent 3

Reagent 1

S3

S4 (minor product) S5 (major product)

S6

S7

Whakahohe 1

Whakahohe 2

Whakahohe 3

S4 (hua iti) S5 (hua nui)

Ko	te	whakahohe	1:

Ko	te	whakahohe	2:

Ko	te	whakahohe	3:
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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.

CH3COCl   +   CH3CH2CH2OH

CH3COOH

CH3CH2CH2NH2

PCl5 HCl

S1

S2

Reagent 2

Reagent 3

Reagent 1

S3

S4 (minor product) S5 (major product)

S6

S7

Reagent	1	is:

Reagent	2	is:

Reagent	3	is:
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(b)	 Tātuhia	he	mahere	tauhohe	hei	whakaatu	he	pēhea	te	whakawhiti	i	te	waihā 1-pūwaro ki te 
hāparo-rua 2-pūwaro.

	 Me	whakauru	e	koe	ngā	whakahohe	hāngai,	ngā	āhuatanga	e	hiahiatia	ana,	me	ngā	hanganga	
o	ngā	matū	whaiwaro	katoa	kei	roto.

Ka haere tonu te Tūmahi 
Tuatoru i te whārangi 18.
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Question Three continues 
on page 19.

(b)	 Draw	a	reaction	scheme	to	show	the	conversion	of	butan-1-ol to butan-2-one.

	 You	should	include	any	relevant	reagents,	conditions	required,	and	the	structures	of	all	
organic	substances	involved.
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(c)	 E	whai	ake	ko	te	hanganga	o	te	hākawa-toru	nonireka	(triglyceride)	e	kitea	ana	i	te	hinu	
ōriwa:	

CH2   OOC   (CH2)7   CH   CH   (CH2)7   CH3

CH2   OOC   (CH2)14   CH3

CH   OOC   (CH2)7   CH   CH   (CH2)7   CH3

 (i) Porohitatia	tētahi	o	ngā	rōpū	hākawa	i	roto	i	te	rāpoi	ngota	hākawa-toru	nonireka	i	
runga.	

	 (ii)	 Tātuhia	ngā	ture	hanganga	o	ngā	hua	ka	puta	i	te	whakapāheko	ā-wai	o	tēnei	hākawa-
toru	nonireka	i	ngā	āhuatanga	taketake,	mā	te	whakamahi	i	te	konutai	waihā	waiwai,	
NaOH.
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(c)	 A	triglyceride	found	in	olive	oil	has	the	following	structure:	

CH2   OOC   (CH2)7   CH   CH   (CH2)7   CH3

CH2   OOC   (CH2)14   CH3

CH   OOC   (CH2)7   CH   CH   (CH2)7   CH3

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

	 (ii)	 Draw	the	structural	formulae	of	the	products	produced	by	the	hydrolysis	of	this	
triglyceride	in	basic	conditions,	using	aqueous	sodium	hydroxide,	NaOH.
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He whārangi anō ki te hiahiatia.
Tuhia te (ngā) tau tūmahi mēnā e tika ana.
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