1	A chemist wants to accurately determine the aspirin content of an aspirin tablet.
	Which of the following techniques should the chemist use?
	A	thin layer chromatography
	B	melting point determination
	C	addition of a neutral solution of iron(III) chloride
	D	titration with sodium hydroxide solution
	

	Your answer										[1]



2	Four solutions, W, X, Y, Z, are known to contain ethanol, phenol, ethanoic acid and sodium carbonate. It is not known which solution is which.
	When solution X is mixed with solution Z, bubbles of gas are seen.
	Drops of universal indicator solution are added to separate samples of each solution. The results of this test are shown below.
[image: ]
Which solution contains phenol?
A	Solution W
B	Solution X
C	Solution Y
D	Solution Z


Your answer										[1]



3	A chemist has four solutions, labelled A, B, C and D. Each contains one of salicylic acid (HOC6H4COOH), ethanoic acid, phenol, ethanol or aspirin (HOOCC6H4OCOCH3).
	It is not known which solution is which.
	Neutral iron(III) chloride solution and sodium carbonate solution are added separately to samples of A, B, C and D. The results of the tests are shown below.
[image: ]
	Which solution contains salicylic acid?
	A	Solution A
	B	Solution B
	C	Solution C
	D	Solution D
	

	Your answer										[1]













4	‘Isopropyl alcohol’ is used as a cleaning agent for electronic equipment.
[image: ]
	
	(a)	Isopropyl alcohol can be oxidised using acidified dichromate(VI).
		Draw the skeletal formula of the organic compound formed and name the functional group it contains.





name of functional group: …………………………………………………………  [2]
	
	(b)	2.4 g of isopropyl alcohol give 1.2 g of the product in (a).
		Calculate the percentage yield of this process.





percentage yield = ………………………… %  [2]




5	Pivalic acid, 2,2-dimethylpropanoic acid, is a white solid used in the production of high quality lacquers.
[image: ]

	(a)	A student suggests making pivalic acid from 1-bromo-2,2-dimethylpropane in a two-step synthesis.
		Write suitable structures in the boxes below to complete the flow diagram.
		Give the reagents and conditions for each step.

											
[image: ]										
				                Step 1					     Step 2
                                                 [image: ]		                                     [image: ]

       pivalic acid

1-bromo-2,2-dimethylpropane


		Step 1:
		reagents and conditions: ………………………………………………………………

		Step 2:
		reagents and conditions: ………………………………………………………………
[5]





	(b)	A student attempted the above synthesis and wanted to test the purity of the pivalic acid that had been made. The student decided to use thin layer chromatography (TLC).
		(i)	Discuss how appropriate TLC is as a technique for the student’s test.
			……………………………………………………………………………………….
			……………………………………………………………………………………….
			……………………………………………………………………………………….
			……….…………………………………………………………………………  [2]
	
		(ii)	The student tells another student that he will take the TLC plate out of the solvent and examine the spotting pattern.
			The other student says he should also stand his dried TLC plate in iodine vapour when chromatography is completed.
			Comment on both students’ statements.
			……………………………………………………………………………………….
			……………………………………………………………………………………….
			………………………………………………………………………………….  [2]

		(iii)	A student is asked to prepare 9.45 g of pivalic acid (Mr = 102) starting from 1-bromo-2,2-dimethylpropane (Mr = 150.9).
			The student follows an experimental method for this preparation which has a percentage yield of 37.0%.
			Calculate the mass of 1-bromo-2,2-dimethylpropane that the student needs to use.
			Give your answer to three significant figures.






required mass = ………………………… g  [3]
		(iv)	Suggest two reasons why the percentage yield is relatively low.
			……………………………………………………………………………………….
			……………………………………………………………………………………….
			………………………………………………………………………………….. [2]

	(c)	The student took the melting point of the pivalic acid that had been prepared.
		(i)	A student said that if the pivalic acid was impure it would melt over a range of temperatures above the melting point of pure pivalic acid.
			Comment on the student’s statement.
			………………………………………………………………………………………
			………………………………………………………………………………………
			……………………………………………………………………………….…  [2]

		(ii)	What technique should the student have planned to use in the synthesis in order to improve the purity of the product?
			………………………………………………………………………………….  [1]













	(d)*	A combination of mass spectrometry and infrared spectroscopy can be used to determine whether pure pivalic acid has been made.
		Spectroscopic data for the final product mixture are shown below.
[image: ]
		IR spectrum of product mixture:
	[image: ]
		The student claimed that the combination of the mass spectrum information and the IR spectrum show that pure pivalic acid had been made.
		Analyse the evidence from the IR spectra (use the Data Sheet), the mass spectrum data and the nature of the compounds involved in the synthesis to comment on the validity of the student’s claim.
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………….
		…………………………………………………………………………………………  [6]
6 	This question is based on the Advance Notice article ‘Chemistry of Wine’ which is provided as Appendix A.

	(a) 	During wine production, ethanol forms from sugars in grape juice. If the wine is left open to the air, the ethanol reacts with oxygen and the taste of the wine becomes sharp and acidic.
		Suggest the name of the organic compound that gives the wine this sharp taste.
		........................................................................................................................... [1]

	(b) 	Box 1 in the article shows the structures of molecules that can make wine undrinkable because it is ‘corked’.
		(i) 	Give the molecular formula of oct-1-en-3-one.
			.................................................................................................................. [2]

		(ii) 	Name the two functional groups in oct-1-en-3-one.
			.......................................................................................................................
			.................................................................................................................. [2]

		(iii) 	Draw a circle around the term from the list below which describes the type of reaction that occurs when oct-1-en-3-ol is converted to oct-1-en-3-one.

			addition               dehydration               redox               substitution

[1]

		(iv) 	Name a functional group, other than arene, that is in molecules of both 2,4,6-trichloroanisole and 2-methoxyphenol.
			.................................................................................................................. [1]




7 	A car screen-wash product contains a mixture of eugenol, limonene and linalool.
[image: ]

	(a) 	Limonene reacts with bromine.
		(i) 	Draw the structure of the molecule that is produced from the reaction of a molecule of limonene with excess bromine.






[2]

		(ii) 	Underline two words that describe the mechanism of the reaction between limonene and bromine.

			addition       electrophilic       nucleophilic       radical       substitution
[2]

		(iii) 	The impure liquid organic product of the reaction of limonene with bromine is dried after it has been prepared.
			Name a drying agent that could be used.
			.................................................................................................................. [1]

		(iv) 	Name the process that would be used to purify the liquid product.
			.................................................................................................................. [1]
	(b) 	Linalool contains an alcohol group.
		(i) 	Classify the alcohol group in linalool as primary, secondary or tertiary.
			.................................................................................................................. [1]

		(ii) 	Explain your answer to (d)(i).
			.......................................................................................................................
			.................................................................................................................. [1]

		(iii) 	Linalool is heated with acidified potassium dichromate solution.
			Describe and explain what you would see.
			.......................................................................................................................
			.......................................................................................................................
			.................................................................................................................. [2]
















	(c) 	When linalool vapour is passed over heated aluminium oxide at 300 °C, the linalool reacts to produce Z-ocimene.
[image: ]

		(i) 	Give the molecular formula of Z-ocimene.
			.................................................................................................................. [2]

		(ii) 	The reaction producing Z-ocimene from linalool has an inorganic product.
			Identify this product.
			.................................................................................................................. [1]

		(iii) 	Underline the term below that describes the type of reaction that has occurred when Z-ocimene is produced from linalool.

			addition          hydrolysis          elimination          substitution
[1]

		(iv) 	During the reaction that forms Z-ocimene from linalool, E-ocimene is also produced.
			Draw a skeletal formula for a molecule of E-ocimene.






[1]
[Total Marks: 52]
Appendix A
[image: ]





[image: ]



[image: ]











[image: ]

OCR AS/A Level Chemistry B (H033/H433) 

Topic Test – What’s in a Medicine?

[image: R:\Marketing & Sales\Marketing\Marketing Communications\Images\Image Library\Logos\OCR\OCR_NEW_3d_blue.jpg]

  



© OCR 2017	Page 23



MARK SCHEME

	Question
	Mks
	Answer
	Question Source and Guidance Notes
	Topics
	Demand

	1
	1
	D
	Q5 - GCE - Chemistry B - Specimen - H033/01

	Organic reactions; Practical skills assessed in a written examination; Implementing
	L

	2
	1
	A
	Q14 - GCE - Chemistry B - Specimen - H033/01

	Organic reactions; Practical skills assessed in a written examination; Analysis
	M

	3
	1
	A
	Q15 - GCE - Chemistry B - Specimen - H033/01

	Organic reactions; Practical skills assessed in a written examination; Analysis
	H

	4(a)
	2
	[image: ]
	ketone 



	Q22(c) - GCE - Chemistry B - Specimen - H033/01
IGNORE ‘carbonyl’
	Organic reactions
	L,M,H

	4(b)
	2
	n(isopropyl alcohol) = 2.4/60 = 0.040 (mol)
AND maximum mass propanone = 0.040 × 58 = 2.32 (g)
OR n(propanone) = 1.2/58 = 0.0207 (mol) 

(= 1.2 × 100/2.32) OR (=0.0207 × 100/0.04)

percentage yield = 52% 
	Q22(c) - GCE - Chemistry B - Specimen - H033/01
ALLOW working OR answer for 1st mpt



ALLOW 2 sig figs or more
ALLOW answers between 51.7 and 52.1 to allow for rounding
Correct answer with no working scores 2 marks
	
	

	5(a)
	5
	[image: ]
	Q4(a) - GCE - Chemistry B - Specimen - H033/02
ALLOW any unambiguous structures


Reflux optional to warm/heat








Reflux essential
	Organic reactions
	M,H

	5(b)(i)
	2
		TLC will show if any product produced  
But not give information on purity  



	Q4(b)(i) - GCE - Chemistry B - Specimen - H033/02

	Organic reactions; Practical skills assessed in a written examination; Planning; Implementing; Evaluation
	L,M,H

	5(b)(ii)
	2
	Difficult to see spots as pivalic is white/colourless in solution  
Iodine vapour locating agent makes it easier to see spots  
	Q4(b)(ii) - GCE - Chemistry B - Specimen - H033/02

	
	

	5(b)(iii)
	3
	Actual n(pivalic acid) =  = 0.0926 (mol)  

n(1-bromo-2,2-dimethylpropane) required = 
0.0926/37.0 × 100 = 0.250 mol  

Mass of 1-bromo-2,2-dimethylpropane required 
= 0.250 × 150.9 = 37.7 (g) AND 3 sig figs  
	Q4(b)(iii) - GCE - Chemistry B - Specimen - H033/02
ALLOW 37.8 using unrounded intermediate values but must be to 3 sig figs
	
	

	5(b)(iv)
	2
	Any two from: 
Loss of material on transferring between vessels
Side reactions reducing yield of main product
Loss during purification step
Reaction had not gone to completion OR equilibrium reaction so incomplete
	Q4(b)(iv) - GCE - Chemistry B - Specimen - H033/02

	
	

	5(c)(i)
	2
	Range of temperature correct 
Always lower than the melting point of the pure substance 
	Q4(c)(i) - GCE - Chemistry B - Specimen - H033/02

	Organic reactions; Practical skills assessed in a written examination; Analysis
	L,M,H

	5(c)(ii)
	1
	Recrystallization 
	Q4(c)(ii) - GCE - Chemistry B - Specimen - H033/02
ALLOW recrystallize
	
	

	5(d)
	6
	Please refer to the marking instructions on page 4 of this mark scheme for guidance on how to mark this question.

Level 3 (5–6 marks)
Analyses the evidence and uses detailed pieces of evidence from IR spectra AND mass spectra to fully support the conclusion that pivalic acid is made. Must state the evidence suggests it is contaminated with alcohol.

The conclusion is well-developed, clear and logically structured. The evidence is relevant and substantiates the student’s claim as being partially correct due to the contamination.

Level 2 (3–4 marks)
Analyses the evidence and uses evidence from IR spectra AND Mass spectra, to support the conclusions that pivalic acid has been made. Links evidence to the students claim.

There is a clear conclusion with a line of reasoning and structure. The evidence is in the most-part relevant and supports the student’s claim.

Level 1 (1–2 marks)
Analyses the evidence and uses evidence from IR spectra OR mass spectra to support the conclusion that an acid is made. Comments whether this agrees or disagrees with the claim.

The conclusion is basic but agrees with the claim. Evidence is used to support the conclusion but it is limited and may not be clear.

0 marks
No response or no response worthy of credit.
	Q4(d) - GCE - Chemistry B - Specimen - H033/02
Indicative scientific points may include:

Evidence from mass spectra
• m/z 102 is Mr of pivalic acid
• (Base) peak at 57 is fragment ion due to loss of COOH

Evidence from IR spectra
• IR absorption just below 3000 indicates presence of carboxylic OH
• absorption at 1700–1725 (allow a number in this range) indicates presence of C=O (in carboxylic acid).

Compounds involved in synthesis
• (But very broad) absorption above 3000 (allow numbers in range 3200–3640) suggests/indicates alcoholic OH. (from step 2 of synthesis)
	Modern analytical techniques
	L,M,H





	Question
	Mks
	Answer
	Question Source and Guidance Notes
	Topics
	Demand

	6(a)
	1
	Ethanoic acid 
	Q5(a) - GCE - Chemistry B - June 2014 - F332/01
ALLOW CH3CO2H or CH3COOH, but not less structured formula.
IGNORE vinegar
	Organic reactions
	L,M

	6(b)(i)
	2
	C8HxO 
x = 14 
	Q5(b)(i) - GCE - Chemistry B - June 2014 - F332/01
C, H and O can be in any order, but answer must be a molecular formula.
Mark independently
	Organic functional groups; Organic reactions
	L,M,H

	6(b)(ii)
	2
	Alkene 
Ketone 
	Q5(b)(ii) - GCE - Chemistry B - June 2014 - F332/01
ALLOW C=C OR ‘carbon-carbon double bond'
ALLOW carbonyl
	
	

	6(b)(iii)
	1
	Redox 
	Q5(b)(iii) - GCE - Chemistry B - June 2014 - F332/01
Any clear indication scores the mark (e.g.: underlined)
More than one indicated scores zero
	
	

	6(b)(iv)
	1
	Ether 
	Q5(b)(iv) - GCE - Chemistry B - June 2014 - F332/01
ALLOW alkoxy, but not methoxy
	
	



















	Question
	Mks
	Answer
	Question Source and Guidance Notes
	Topics
	Demand

	7(a)(i)
	2
	[image: ]

One C=C bond removed and 2 Brs correctly added 


Second C=C bond removed and 2 Brs correctly added
with rest of structure correct 
	Q1(b)(i) - GCE - Chemistry B - June 2013 - F332/01
Candidate can draw structural formula instead of skeletal.







The remainder of the molecule must be correct for both marks to be awarded.

IGNORE missing or extra hydrogen atoms on structural formulae.
	Reaction mechanisms; Organic reactions
	L,M,H

	7(a)(ii)
	2
	Electrophilic 
Addition 
	Q1(b)(ii) - GCE - Chemistry B - June 2013 - F332/01
Any clear indication scores the marks (e.g.: ringed).

More than two indicated: each additional incorrect answer indicated negates a correct answer.
	
	

	7(a)(iii)
	1
	(Anhydrous) sodium sulfate or other salt with an
anhydrous and hydrated form 
	Q1(b)(iii) - GCE - Chemistry B - June 2013 - F332/01
ALLOW conc. H2SO4 / silica gel, but not just silica.
ALLOW correct formula.
ALLOW sodium carbonate
IGNORE calcium carbonate and sodium hydrogencarbonate
	
	

	7(a)(iv)
	1
	Distillation / distilling
	Q1(b)(iv) - GCE - Chemistry B - June 2013 - F332/01
DO NOT ALLOW reflux
IGNORE fractional
	
	









	Question
	Mks
	Answer
	Question Source and Guidance Notes
	Topics
	Demand

	7(b)(i)
	1
	Tertiary 
	Q1(d)(i) - GCE - Chemistry B - June 2013 - F332/01
ALLOW abbreviation 3°
	Organic reactions; Organic functional groups
	L,M

	7(b)(ii)
	1
	C to which OH / alcohol group / hydroxy(l) group is bonded
is itself bonded to 3 other C
OR
No H on C to which OH is bonded
OR
3 alkyl groups on C to which OH is bonded 
	Q1(d)(ii) - GCE - Chemistry B - June 2013 - F332/01
Can refer to R groups
IGNORE ‘OH in middle of chain’
ALLOW ‘it’ or O for ‘OH’.
Must have the idea of bonded, or attached, not just
surrounded by 3 other Cs.
DO NOT ALLOW ecf from (d)(i)
	
	

	7(b)(iii)
	2
	(Reaction mixture) stays orange 
(Tertiary alcohol groups) are not oxidised / do not react
OR
dichromate is not reduced / does not react 
	Q1(d)(iii) - GCE - Chemistry B - June 2013 - F332/01
ALLOW ecf from an incorrect answer in (d)(i) – [orange to green  because alcohol group is oxidised / alcohol group reacts / dichromate is reduced. ]

ALLOW ‘it’ for alcohol group.

Mark independently.
	
	


















	Question
	Mks
	Answer
	Question Source and Guidance Notes
	Topics
	Demand

	7(c)(i)
	2
	C10H16 
OR
10 Cs  16 Hs 
	Q1(e)(i) - GCE - Chemistry B - June 2013 - F332/01
Elements in either order.

Mark independently.
	Reaction mechanisms; Organic reactions
	M,H

	7(c)(ii)
	1
	Water / H2O 
	Q1(e)(ii) - GCE - Chemistry B - June 2013 - F332/01

	
	

	7(c)(iii)
	1
	Elimination 
	Q1(e)(iii) - GCE - Chemistry B - June 2013 - F332/01
Any clear indication scores the mark (e.g.: ringed).

More than one indicated: an additional incorrect answer indicated negates the mark for the correct answer.
	
	

	7(c)(iv)
	1
	[image: ]
	Q1(e)(iv) - GCE - Chemistry B - June 2013 - F332/01
NB: there are other ways to represent this structure.

The arrangement around the central C=C needs to have the methyl group and the chain ending with 2 methyl groups, on the same side of the double bond (i.e.: E configuration).

The rest of the structure must also be correct for the mark to be awarded.
	
	

	TOTAL
	52
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Chemistry of Wine

Article taken from Chemistry Review Magazine, pubished by Philp Allen,
Volume 21, number 2, November 2011.

It is not known for sure when and where the
alcoholic beverage we now know as wine was first
produced, but it is generally agreed that it dates.
backto around 4000 BC, pethaps even as early as
6000 BC. References to wine are found in many
ancient culures, such as the biblical reference to
Noah's planting of a vineyard and making wine,
to_ references in Ancient Egyptian texts, and
Dionysus, the Ancient Greek god of winemaking.

Wine has certainly played a significant role in
religious ceremonies, which meant that monks
were at one point largely responsible for the
production of wine in Europe. Otside religious
ceremonies, wine was mainly consumed by
royalty and priests, whereas ale was the drink
of the majorty, which echoes the impression we.
still have today of a glass of wine being a more
sophisticated drink than a pint of beer.

Turning grape juice into wine

After harvesting, the grapes are crushed to
release their juices. Like most fnuit juices, the
grape juice is a mixture of sugars and organic
acids including vitamin G (Fig. 1). To change this
into wine, yeast is used to comvert the glucose
and fructose sugars to ethanol n the fermentation
process, which involves a series of biochemical
pathways.

CgH,,05 —> 2CH,CH,0H +
Sugar Ethanol

For red wine the juice is left to ferment with the
grape skins or stalks. White wine is made using
just the juice. The fermentation can be caried
out either by yeasts that naturally occur on the
grapes (sometimes visible as a white ‘dusting’ on
the grape’s exterior) or using yeast that has been
specifically cultured for use in wine fermentation.

2c0,

Carbon dioxide

Yoastcan bo saon as a whito dusting'on a grape’s axror

The first stage of the fermentation process is
carried out aerobically (in the presence of oxygen)
and occurs relatively rapidly, typically over several
days to a week. The yeast uses the nutrients within
the grape juice to feed, grow and reproduce.
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During this time about three quarters of the
fermentation within the wine will have taken
place. The secondary fermentation phase is
carried out under anaerobic conditions (ie in the
absence of oxygen), and being much slower, can
last for several weeks. By minimising the oxygen
supply, cell replication of the yeast cells is made
unfavourable, effectively forcing the remaining
sugars within the liquid to be used for anaerobic
respiration to produce ethanol

Fine-tuning the flavour

With some wines, another process is often
needed to obtain the desired flavours. Malolactic
acid fermentation mainly involves the conversion
of malic acid into the less acidic tasting lactic acid
(Fig.2). Malc acid is the more acidic out of the two,
and is the main acid that provides the flavour in
green apples, whereas lactic acid is the main acid
in fermented dairy products such as yogurt. With
wines such as Rieslings this process would take
away their characteristic flavour, o is prevented
from occurring. It has been proposed that the

Loss of CO,

)U\gi.

Malic acid

OH Sugars
o~ 0 oHHO o OH
HM/

Glucose OH

H
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CH,  CH,

H’E%WW
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"CH,
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‘Some of the compounds found in rape juice

‘malolactic fermentation process also increases the
‘amount of volatle molecules within wine. Before
this process many of the aroma compounds,
such as terpenes, are bound to sugars, effectively
‘anchoring’ them 10 the solution and preventing
them forming a vapour above the surface of the
wine. The malolactic fermenting bacteria produce
giycosidase_enzymes that cleave the sugar-
binding bonds, enabling the molecuies to be more
volatie. Wines that have undergone malolactic
fermentation typically have a more buttery taste
(such as aged Chardonnays), which is primarily
due to increased levels of butanedione (diacatyl).
Chemical reactions can also be detrimental to the
flavour of wine, and can even make it undrinkable
(Box 1)

A cocktail of compounds

Wine contains an enormous number of different
‘compounds, including several types of flavanoid-
type polyphenols, whose basic structure consists
of two fused six-membered carbon rings bonded
to another six-membered ring.

OH
H,c/\l)(OH

Lactic acid

Fig. 2: Conversion of malic acid to lactic acid
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Box 1: Corked wine

Occasionally a bottle of wine, no matter how expensive, is said to be undrinkable because
of it being ‘corked'. Corked wine is recognisable by its mouldy, damp smell and taste, which is
mainly due to the compound 2,4 6-tichloroanisole (TCA), but also 2-methoxyphenol, geosin,
‘2-methylisoborneol, oct-1-en-3-0l and oct-1-en-3-one.

The generation of TCA in the cork of the wine is thought to have several possible sources.
Chlorophenol compounds can be taken up by the cork tree from pesticides or can result from
chemical treatments used to sterilise the wine corks before use. It s also hypothesised that it may
be the result of compounds the tree itself has evolved to produce in order to protect itself from
fungal attack. Microorganisms can then convert these chlorophenol compounds to TCA, which can
be tasted at incredibly low levels in wine. In white wines, TCA needs only to be present at about two
parts per trillon for the bottle to be ruined, while in red wine itis about five parts per tilion.
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There are several types of polyphenolic
compounds found within wine, such as flavanols
and_ anthocyanins. Flavanols, also known as
catechins, found in wine are predominantly in
the form of esters, which they form with gallic
acid (Fig. 3). This is the most abundant type of
polyphenolic compound found in wine and grapes,
occurting within the fruits skin and seeds. They
are also found in tea.

OH

s

Epicatechin

Flavanols have a tendency to partially polymerise
to form proanthocyanidins or fully polymerise
to form condensed tannins. Polymerisation of
flavanols has the effect of reducing their bitter
flavour, but has ltte effect on their astringent
(sharp] taste. With wines that have been aged over
‘many years, the tannin polymers can continue to
increase in size (Fig.4) untilthey are no longer able
to remain in solution, giving rise to the precipitate.
that is sometimes observed in aged wines.

H OH
HO. OH
+
HO

Gallic acid

OH

OH

Epicatechin gallate

Fig. 3: Ester formation between epicatechin and gallic acid

oowﬁof@%%@

Fig. 4: Polymerisation of flavanols to form condensed tanins,
‘which s catalysed by the low pH of the wine.
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