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Deoxyribose, Cz;H,,0,, has a vital role in our biochemistry as a component of
DNA.

Deoxyribose exists in solution as several forms, two of which are shown below.
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Circle all the chiral centres on both structures above. [1]
Name the functional group that is present in the linear form only. [1]1
Describe a laboratory test for the functional group identified in (a)(ii). [2]

Circle a primary alcohol group on each structure below, giving a reason for your
choice.
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Explain why the reaction in which the linear form changes to the ring form is
not condensation (1]

Complete the equation that shows the reaction when the linear form changes to
the ringform.

—CHO + HO- —>

(1]



(b) In DNA, deoxyribose is always present as the ring form.
The primary alcohol group in the ring form of deoxyribose and the alcohol
group on the adjacent carbon condense with phosphate groups.
A sugar-phosphate backbone is formed.

Draw a section of the sugar-phosphate backbone.

Show one deoxyribose and two phosphate groups. [2]

(c) (i) The structure of a fragment of DNA is sometimes represented by a sequence
of letters, e.g. GCA. The letters stand for guanine, cytosine and adenine.

What single term describes guanine, adenine and cytosine?
How and where do they attach to the sugar-phosphate backbone?

Term ...

.............................................................................................................. [2]
(ii) Give the DNA sequence that would produce the CUG sequence in RNA. [1]
(iii) The sequence given in (c)(ii) codes for an amino acid in a protein chain.

Name the amino acid. Use the Data Sheet to help you. [1]

(iv) Explain how a sequence in DNA codes for an amino acid. [2]



(d)* Compound B is a structural isomer of deoxyribose with the molecular formula
The infrared, '"H and 3C NMR spectra of compound B are shown below.
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Work out the structure of compound B.

Give evidence from each spectrum and show how it relates to the structure you
have given. [6]

Total Marks for Question Set 3: 22



Resource Materials

Question Set No: 3
Data Sheet for Chemistry B

General Information Triplet base codes
(codons) for some amino

Molar gas volume = 24.0dm®mol~" at RTP acids used in mRNA
Avogadro constant, N, = 6.02 x 102 mol™’ Glycine GGU
Specific heat capacity of water, c=4.18Jg7 K™ Alanine GCC
Planck constant, h = 6.63 x 10724 JHz" L eucine cUG
Speed of light in a vacuum, ¢ = 3.00 x 108 ms™ Serine ucaG
lonic product of water, K, = 1.00 x 107#mol®dm™ at 298K Aspartic acid ~ GAU
1 tonne = 108g Glutamine CAA
Arrhenius equation: k= Ae™SRT or Ink=-E/RT+In A Valine GUC

Gas constant, R=8.314Jmol 1K™




Characteristic infrared absorptions in organic molecules

Bond Location Wavenumber/cm™!
C—H Alkanes 2850-2950
Alkenes, arenes 30003100
Cc-C Alkanes 750-1100
C=C Alkenes 1620-1680
aromatic Arenes Several peaks in_range
C=C 1450-1650 (variable)
C=0 Aldehydes 17201740
Ketones 17051725
Carboxylic acids 17001725
Esters 17351750
Amides 16301700
and acid anhycrides 17501820
O | Neohol hersemers | 1000-1a00
C=N Nitriles 2220-2260
C—X Fluoroalkanes 10001350
Chloroalkanes 600-800
Bromoalkanes 500-600
O-H Alcohols, phenols 3200-3600 (broad)
Carboxylic acids 2500-3300 (broad)
MN—H Primary amines 3300-3500

Amides

ca. 3500




Monomers of DNA and RNA
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phosphate ribose deoxyribose
H.N  H
o H 0 /N N

n Ny N)=?—NH2 N

el W
[ NN H-Ns

uracil cytosine adenine guanine
(thymine has a CH5 at position *)
Some useful organic reactlons
1 R-Br+CN~- — > R-CN+Br
2 mon 1@ g oo

reflux

F\ NaBH, Fl\
3 /C: 0 : /,CH—DH

R’ R’

4 H-COOH +S50CL _ R-COCI+ 50, + HCI

NO, NH,
Sn + conc. HCI
reflux :

[4]
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